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HUMAN 


 OSTEOGENY 


explained i in 


Two LtcTURES, 


Read in the Anatomical Ti heatre 


of the Surgeons of London. 
Jus the fir ft and ſecond, anno 1731. 


: In which not only the beginning and gradu 1 


increaſeof the bones of human ſœtuses are de- 
ſoeribed; but alſo the nature of of} fication is 
conſidered, and the general notion, That 


all bones are formed from cartilages, 1 Is de- 
monſtrated to be a nuſtake. 


By ROBERT NESBITT, . D. 
| Fellow of the Royal College of PHYSICIANS, 


IM 


and of the Roy AL SOC1E TY, and Reader of 
A NATOMY 44 Surgeons Hall. 


The main Buß neſs of Natural Philoſonhy ; is to argue + ba ; 


_ Phenomena, without feigning Hy potheſes, and to deduce 


Cauſes from Effects, till ue come to toe very firſt Cauſe, 
which certainly is not mechanical. 
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Ser. 


N H E character, 
dear Sr, which 


> for many years 
 Kcquired, of being as ca- 
. 


iv 


DEDICATION 


pable a judge of the truth 


and juſtneſs of all anato- 
mical performances, as a- 
ny age has produced, will, 
I doubt not, cauſe my 
readers to think all excu- 


ſes, both for printing theſe 


Lecturer, and inſcribing 
them to your ſelf, entirely 
needleſs; when they are in- 

formed, it was by your per- 
ſuaſions alone, that I was 
prevail d on to reviſe, and 
thus make them public, af- 
ter they had for ſome years 
lain by me diſregarded. 
Your want of leiſure to _ 
_ publiſh the oſteology a 


adults, which you had ma- 


ny years ſince nearly per- 


tected, 
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DEDICATION. 
fected, cauſed you to de- 


ſpair of ever finding time 
ſufficient to add oſteogeny 
to that work; for which rea- 
ſon you urged me to pub- 
liſh what I had written on 
that ſubject; tho you knew 

it was compoſed only for 
the uſe of the anatomical 
theatre. As I was, when I 
drewup theſe Lectures, en- 

| tirely of your opinion, that 
little regard ought to be 
given to any thing advan- 
ced in anatomy, which is 
not demonſtrable by pro- 
per preparations; I was ob- 
liged, in order to prove to 
my hearers the truth of n my 
deſcriptions, to make a 
5 large 2 
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DEDICATION. 


large number of prepara- 
tions very different from 
what I had ever ſeen in a- 
ny anatomical u ſeum, ex- 
cept that very curious one 
of profeſſor Albinus at Ley- 
den. When you examined 


thoſe preparations, you was 


pleaſed toapproveofthem; 
becauſe each part, I deſign- 
ed to deſcribe, was preſerv- 
ed in its natural ſhape and 
colour. Hence you was in- 
duced to believe me ſuffi- 
ciently qualified to give the 
public better and truer re- 
preſentations of the vari- 
ous parts of skeletons pre- 
pared from fætuses of a dif-. 


ferent age, than had been 


done 


DEDICATION. 
done by any writer on oſte- 


ogeny ; ſince, as you juſtly 
obſerved, all their ſculp- 


tures of uch Skeletons, hi- 


therto publiſhed, having 
been taken from dried pre- 
parations, muſt conſequent- 
ly repreſent the parts very 
different from what they 
appear to be in a natural 
ſtate. I aſſure you, nothing 
will encourage me ſo much 
to purſue anatomical re- 
ſearches, whenſoever lei- 
ſure and opportunity ſerve, 
as your approbation of what 


I now preſent you with ; 


which alſo will make me 


both expect the favourable 
3 ſentiments ofall other com- 
I petent 


Vil 


VIII 


DEDICATION. 
petent judges, and think 


my ſelf ſufficiently reward- 
ed for the time and pains 
already employed in ſuch 


enquiries by, 
Dear Sir, 
I our affettonate e, 
and moſt oblj ge 


humble ſervant, 


ROBERT NEsBITT. 


Baſinghall-Street, 
Janudty 12, 1735. 
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TO THERE 


READER 


INCE the firſt of theſe Lectures, 
which contains a ſhort account of 
the manner and cauſe of bony pro- 


 duftions, was printed off, I have had the 
pleaſureof fmaing the notion, which the ſa- 
gacious Dr. Pitcairn entertained, concern- 
ing the manner of offi rfication, to be in part 
agreeable to what ] have there advanced. 


Tho it ſeems, by his mentioning Gagliardi's 


ſuppoſed claviculi, zo be founded chiefly on 
his miſtaken account of the texture of 
bones. His words are, Superficies offium 
concentricæ nihil aliud ſunt, quam 
membranz plures {bi mutuo ſuperpo- 


fitz, quarum pori replentur corporibus 


duris eſucco durante derivatis; ille ſuc- 
cus per arterias advectus (refluentibus 
per venas partibus fluidioribus) exſudat 


b | 0: 


X 


To the REA DER 


in poros membranarum, quæ circum- 


volutæ os conſtituunt. Pitc. Elen. 


Med. 1. i. c. 5. H 81 So much of this 


account as relates to a juice impregnated 
corporibus duris, or, as he afterwards 


expreſſes it, materia gypſea, being brought 


zo offifying parts in the arteries, and the 


more fluid part of that juice returning 


by the veins, is entirely agreeable to what 
I have demonflrated from various ap- 


pearances of nature. But the exſuda- 
tion of theſe hard bodies, or gritty mat- 
ter, into the pores of the membranes, is 
alto gether i imaginary. Had this great 7 
man, qualr ified with fuch a phyſical ge- 


"us, as he appears to have been, given 


himſelf the trouble of accurately examin- 
ing theſe parts, we might reaſonably have 
expected from him almoſt a per fed? ac- 

count of this part of 1 the animal œcono- 


75 7. B tt, alas! thus we frequently Fend 55 
the moft capable perſons leaſt inclined to 


rale the pains neceſſary to ſearch out real. 
phenomena | 2 cient to ground their 
reaſynings pan: and therefore often 

attempling 


To the READER. 


attempting to ſupply that de efec7 by their 


lively iMaginarions. 


I thought it not neceſſary, in G 70 


illuftrate the ſecond Lecture, 20 follow 


the example of Kerckringius, in giving 


ſeulptures of every part Fa fœtus of each 


month from the ſecond after conception 


zo birth; becauſe theſe parts do not every 
monthdiffer in ſhape or ſubſtance, tho they 


do in magnitude, and therefore I have 


only exhibited figures from three or four 


feœtuses of a di ferent age. I once purpoſed 
10 have given repreſentations of the pe- 
rioſteum . cartilages, and bones in ected, 


Fron. exceeding curious preparations in 


the muſeum of Dr. Nichols, which is 


indliſputably the moſt copious and beſ} of 


that kind, that was ever made in this 


nation; but I was ſun deterred from 


purſuing. my defign by the difficulty 1 
found in getting thoſe ſmall veſſels ac- 


curately and di iftinftly drawn. And, for | 
4 like reaſon, I was prevented from g 1 - 
| mg draugbis of whole heletons, finding 
it was s ſcarcely 18 0 fix an undried 
f E and 


| port 


X11 


To the Reavprr. 
and well cleaned Skeleton of a foetus 17 


4 natural poſture, ſo as to take the out 


line true and beautiful. The ſculptures, 
which I haveprocured to be made, I confeſs, 
Come  ſemewhat ſhort of what I defigned 
and expected. Tho I flatter myſelf, as to 


exucineſo, when compared with the belt 
_ . of any kind yet publiſhed, they will not ap- 
pear inferior to the moſt corredi; becauſe 


the out lines of moſt of the figures, eſpeci- 
ally rhoſe of the full grown fœtus, were 


tralen in a camera obſcura, and there- 


ere cannot err greatly from the truth. 


SINCE the deſcriptions of adult 


bones have been frequently publi iſhed by 
able hands, I much wonder Jome perſon : 
bas not attempted to give an exact ar 
count of the time when, and the manner _ 


how each bone, and its VArIOus farts in- 


creaſe and alter from the time of birth 
10 that of i its maturity ; becauſe ſuch an 
: account is abſolutely neceſſary to Perfect i 


the oftealogical part of anatomy. In my 


apprehenſion ſuch a work would not only 
be entertaining, but alſo very uſeful both 


in 


To the READER. 


in plyficand ſurgery. For, bythe fewdi/- 


fefions only, which I have made on that 


account, it appears to me, that the want 


of it 1s the ſole cauſe of ſome di ;Rempers 


of bones and cartilages being not only im. 


| per fettl , but falſely deſcribed ; and none 


more than that peculiar to children, com- 


monly known by the name of the rickets, 
The knowledge of this, I am ſatisfied, 
EZ might be ſo far improved by the help of 
proper diſſections, as to afford ſufficient 
data, from which to deduce a rational 
method of cure. Therefore 1 purpoſe, f 
5 . opportunity Her, of d ſecting fame 
more ſuch morbid fubjefts, io give the 
public a brief account of the rickets, and 
uch like diſtempers incident to bony parts, 


wholly talen from very manifeſt phæno- 


mena, which I conceive to be always Di- 


| fi ible within ſuch di ;ſeaſed parts, althg 
_ they have not hitherto been obſerved, or 


at leaſt ds adds Ut mw as 1 1 by 


any author. 
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U- 


HUMAN OSTEOGENY. 
LE ECT RE I. 


0 partof phyſic or ſurgery hath 
received greater improvements 
N inthisor the laſt age, than Ana- 
domy. Human diſſections were 
5 by moſt of the ancients, eſpecially thoſe 
whoſe writings are handed down to us, 
o rarely uſed, that the knowledge they 
ſeem to have had, was chiefly compara- 
tive, and conſequently turn'd to ſo little 
account, that moſt of the admirable and 


curious contrivances of the human ma- 


chine were entirely unknown to them. 
But ſince diſſections ofall forts have been 
frequent, both in public and private, 
and many lovers of and ſearchers after 
* na- 


HUMAN OSTEOOGEN xv. 


natural knowledge have applied them- 
ſelves with great care and induſtry to 


anatomical inquiſitions; the improve- 


ments in the knowledge, not only of the 


ſtructure, but alſo of the uſes of moſt 


parts of the body have been fo conſi- 


derable, as to make what the ancients 


knew in this ſcience appear both inſig- 


nificant, and often trifling, when com- 
pared to that of the moderns. And yet 
on a further examination it may be ca- 
5 ſily perceived, that great room ſtill re- 
mains for improvements in many parts 
of this ſcience, and in none more, than 
in ſome parts of Oſteology,eſpecially i in 
that I now deſign to treat of, which is 
: commonly called Ofteogeny. 
I is ſurpriſing, that the writers on 
this ſubject, and eſpecially Kerchringiust, . 


” _ pretends to much greater accura- 


than any who wrote before him, 


ek ould be ſo negligent in their accounts 
of the riſe, progreſs, and mannerof offt- 
_ fication in different parts, from its firft 
appearance to the time of birth. that ma- 
ny of its curious and very obvious . 


* Riolanus, Eyſſonius, Coiterus. 
_ + Kerckringii Oſteog. fœtuum. 


nomena 


* 


eren E I. 


nomena have been hitherto entirely paſt 
over by them unobſerved, and not a few 
others deſcribed or repreſented very dif- 
ferent, from what they — appear 
to be. | 5 
HEN CE no doubt it is, that the truth 
has been ſo long concealed, and its place 
ſupplied by hypotheſes, which had no 
foundations, but in the imaginations of 
their ingenious inventors; altho the dif- 
ferent times and gradual manner made 
uʒſe of by nature to produce the bones of 
an human body, make her operations ſo 
much more conſpicuous i in thoſe, than 
any other parts, that by the viſible ef- 
fects of oſſification a careful and dili- 


gent enquirer may reaſonably expect to 


come nearer to the knowledge of its 
flirſt cauſe, than he can of any other 
part of an animal. 

War I intend in this lecture is to 


advance little or nothing but what may 
be demonſtrated by preparations of dif- 


| ferent parts of human fœruseꝶ and to uſe 
no arguments to ſupport my opinions 
but what may fairly be drawn from na- 
ture itſelf; it being far from my intent 
" i to endeavour to ſhew, as others have of- 
: — ten 
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tendone, the falſity of a general receiv- 

ed hypotheſis, in order only to eſtabliſh 
one of my own, which might be as lia- 
ble to objections, and have as little foun- 
dation in nature, as that I propoſe to 
confute. Therefore after I have given 
a ſhort deſcription of the periofterm, and 
an account of what ſort of a ſubſtance 
a cartilage is, I ſhall relate, what is vi- 
ſible of the manner of oſſification, and 
from that ſhew the ancient and com- 


mon notion of all bones being originally 


cartilaginous, to be a vulgar error; and 
then enquire whether the related effects = 
of offification do not almoſt help us to 
the knowledge of the immediate pro- 
ductive cauſe of bony ſubſtances; and 
afterwards examine the objections, that 
have or probably may be raiſed to my 
account. In my next lecture I ſhall 
give an exact deſcription of the appa- 


rent difference, there is naturally to be 


perceived between the parts of a freſh 
or undried skeleton of a full grown hu- 
man fœtus, and the skeleton of an adult, 


and alſo briefly mention, in what man- 
ner, and at what time, ch bone and its 


lereral Parts increaſe and vary from its 


firſt 


FIN 
md 


LECTURE I. 
firſt appearance to the time of birth. In 
doing of which I ſhall not deſcribe or 


take any more notice of the figure and 
ſhape of theſe bones, than what is ne- 


celfiry toexhibit, in u they differ from 
full grown ones. Therefore I ſhall ſup- 


ſe my hearers thoroughly acquaint- 


ed with the adult olteology, for which 
reaſon alſo I ſhall omit deſcribing the li- 
| gaments,and giving an accountof thear- 
ticulations or any thing elſe, that is uſu- 
ally obſerved of theſe parts, which is not 


neceſſarily or beſt explained by prope 


rations from fœtuses. 

Tas PERIOSTEUM is a delicate fine c Of the pe: 

and ſtrong membrane, plate vi. fig. 4. a. 
which is ſpread on and covers not only 
all the bones in general, but is alſo con- 
tinued over all cartilages, that have 
any connexion with them; where, from 
its ſituation, it acquires the name of Pe- 
richondrium. Part of it alſo may be al- 


ways traced over the ligaments of the 
BH articulations. : 


Tuis membrane is formed by many 
different courſes of fibres not all inter- 


Woven one within another, but placed 
in n ſeyeral {cries e over each other. 
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Human OsTEOGENY. 
Irs inner rata or layers are diſtinct 
and uniform, and generally run accord- 


ing to the length or fibres of the bone 


it covers, pretty near parallel to one an- 


other. 


ITs outer ſtrata commonly have their 


fibres directed according to the courſes 


of the muſcular fibres, which are im- 


mediately attached to them, and from 


which they chiefly ariſe. 
Ev xRv partof this membrane abounds 


with arteries and veins, and the great 
ſenſibility, with which it is endowed, is 
5 a ſufficient proof of its being well provid- 


ed with nerves, tho they are too ſmall 


to be traced. 


Ir is ſtrongly joined to the bone both 


- by its inner fibres, which penetrate in 
many places the bone's{ubſtance, and by 
its blood-veſſels, which enter the bone 


almoſt in every point of its ſurface. 


Tux membrane, which covers or lines 


the internal or cavernous parts of a bone, 
is generally called the internal periofle- | 

um; but whether it is any thing more, 
than has forms the fo//icul; which con- 
tain the marrow, I much doubt, tho 


I ſhall continue to call it by its uſual 


name, DR. 


tance, to appearance uniformly ſolid, 
and harder than any other part of an 
animal, except bone, to which it is in no 
other reſpect peculiarly ſimilar, than in 
its covering, which, as has been menti- 


eee 7 

Ds. Havers and others have taken 
much pains in attempting to prove the 
perioſteum of every bone to take its riſe 
from the membrane, which lines all the 


internal part of the cranium, and is com- 
monly called dara mater. But as it is 


certain the dura mater is a periofteum of 


thoſe bones it lines, and does not exiſt 
before the perioſteum of many other 
parts, there can be no reaſon for ſup- 


poſing the one to be beholden to the o- — . 


ther for its origin, altho I queſtion not, 


but the perigſteum is one continued 


membrane over all the bony and carti- 


laginous parts of a Skeleton, as Havers 
has rightly obſerved. | 


A CARTILAGE is a white elaſtic ſub⸗ of Carti- 


. 


oned, is call'd the perichondrium, and, 


like the periofteum, is ſpread over every 
part of 3 its ſurface, late vi. . 4. 6. to 


* » Hooers' $ Ofteol, Noy, Diſc, Is 


which 
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which it is almoſt in every part joined 
by blood-veſſels, that appear, when this 
membrane is ſeparated, after a proper 


injection, by the {mall red ſpecks on the 


cartilage. 


Sous great Anatomiſts have imagin- 


ed the perichondrium not to be ſpread 


over thoſe parts of cartilages, which by 


the motion of the joints are continually 
| ſubject to great frictions. The great 
difficulty, if not impoſſibility, to ſeparate 
this membrane in adult ſubjects, was, I 
don't doubt, the occaſion of their mi- 
ſtake ; but had they attempted to do it 
in young fatuses they would Erdem 
have failed of ſucceſs. Plate vi. fg. 4 ; 
K 


Tux long macerations 0 the great 


Anatomiſt Dr. Vichols ſeem to prove, 
thatcartilaginous ſubſtances are fibrous, 
 altho the fineſt microſcopes do not diſ- 


cover the diſpofitions or courſes of the 


5 fibres. 


TrarT the perichondrium a8 well asthe 


perigſteum is ſupplied with nerves for 
ſenſation, moſt writers deny, becauſe that 


part of it, which is liable to friction on 


every motion of the j — ſeems to be 


alto- 


LECTURE I. 


altogether inſenſible. But as I have 
ſeen an inſtance of a degree of ſenſibi- 


lity in it, and as it is indiſputably a con- 
tinuation of a moſt ſenſible membrane, 
I cannot agree with them, that it is en- 
tirely void of all manner of ſenſation. 


Ar the extremities and in the articu- 


lations of all bones, which are connect- 


ed together for motion, cartilages are 


never wanting, becauſe, by the unifor- 
mity of their ſubſtance, they are not fo 


hable to receive injury from the attriti- 


on, which is made by the motion of the 
joints, as the hard and unequal ſubſtances 
of bones wou' d be: And their natural e- 
5 laſticity 1 isof noſmall ſervice in recover- 
ing their original ſhape when, by any 


1 extraordinary preſſure, they have been 
forced out of it. 


TEE quantity of this ſubſtance is much 


greater at the firſt part of life, than the 
latter, becauſe nature always makes uſe 


of cartilages to ſupply and fill up the 


places of thoſe bones or parts, which re- 


quire not ſo hard a ſubſtance as bone 
to perform its natural functions, until a 
conſiderable time in ſome parts aſter 


conception, and in others after birth; 
— which 


— 


* - — ah we 4 CI 
——ů—— — — — 5" PP 


— _ 
— — 2 — — 
: = . - * 
2 — — — — 0 — — 
> 2 ö Dr = nag nt— . — — 


lf The ſub- 
41) ſtance of 
11 ö 

| the bones. 


— — _ — - 
— — ——— — — OOO 
—— — 
= —— 


Othficati-. 


on. 


10 


Ihe two 
ſpecies of 


HuMAN OST EOOGEN T. 


which cartilagesafterwardsſerve as beds 
for the oſſifications to ſhoot ſecurely in. 

I xow come to examine the ſub- 
ſtance of fatal bones, which are the 
hardeſt, moſt ſolid, and only brittle 
parts 2 the body. 


BRs IDEs the fluids and marrow con- 


tain'd within them, their compoſition 


conſiſts of membranes and cretaceous 
particles, which are what authors com- 
monly call oni, and are peculiar to 
the bony parts alone in healthy animals, 
and will appear to be what really form 
theſe ſubſtances, the membranes being 
only either what ſurrounds and keeps 
the bony particles and fibres together, 
or veſicular coats. 

Tux bony particles in fezruses be- 
gin to be depoſited or to {hoot either 


between membranes or within carti- 
lages. 


Thosk which ſhoot between mem- 


branes are what form moſt of the hard- 
eſt and moſt ſolid of fœtal bones, and 
appear much ſooner than the others, 


which compoſe all epiphy/es, and fuch 


bones only, whoſe places are ſupplied 


for ſome time by cartilages, \ which have 


near 8 


LECTURE I. 
nearly the ſame ſhape thoſe parts are 
naturally of, when they become bony. 


Tu texture of that ſpecies of Of- Theft | 
24 4 ; | | ſpecies of 
ſification, which is produced between ogiicati 


membranes, by a careful and proper ex- 
amination, may be ſeen to be of {mall 
particles, ſo conjoin'd together, as to 
form fine bony threads or fibres, which 
are diſpoſed differently, according to 
the particular formation of each bone, 
and its ſeveral parts. This is moſt viſi- 
ble in thin and broad bones, eſpecially 
in ſome of thoſe, which form the cra- 
nium, as you fee in the ſyncipital bone 
of a fetus about ten or twelve weeks af- 
ter conception, in which the beginning 
of an oſſification appears now, not as has 
been generally deſcribed to be only in 
the centre, and from thence to ſhoot as 
radii to a circumference; but, as the ac- 


curate and great ſearcher into the ſecrets 


of nature, Malpigbiò obſer ves, it has the 
appearance of an exceeding fme irregular 

piece of net-work, the middle of which is 
much cloſer and finer than the circum- 
_ ference, and is ſo thin, that without the 


A Malpighii Opera Poſth, 
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greateſt care it cannot be taken from be- 


tween the membrane, which covers it. 
Inpreparations of ſubjects a little old- 

er, plate 1. fig. 6. you may obſerve the bo- 

ny particles to be gradually multiplied, 


and ſo conjoined in contact, as to pro- 
duce the appearance of ſmall fine bony 
threads or fibres, which then appear a 
little like radii {hooting from a cen- 


tre. 
Att, theſmall furrowsor vacancies 1 


tween theſe fibres, which cauſe them to 


appear diſtinct, and thus to reſemble a- 


di;, have by injections been demonſtrat- 


ed to be only paſſages for blood-veſlels. 
 Andasthef/zw5grows bigger, you may 


perceive, that the bony fibres do by de- 


grees increaſe in number, and are conti- 


' nually forced, and probably attracted 


' nearer to one another, until they are 
preſſed ſo cloſe together, as to permit no 
new matter to be depoſited between 
them. Thus a ſingle lamina or plate of 


this fort of bone is produced. 


As the bone continues to grow and in- 
creaſe in ſiʒe every way, many frataof ſi- 


milar plates are, by the bony fibres ſhoot- 


ing on one another, in the manner juſt de- 


ſcribed, 


x 


LECTURE I. 


| ſcribed, gradually generated, by which 


the more ſolid part of a bone is formed. 


. 


Ir is obſervable, that the inner Iami- 


n are leſs ſolid, and more porous, than 
the exterior; ad none of them acquire 


the folidity, they uſually are found to 


have in adults, until the part has entire- 


ly done growing in bulk. 


AFTER much the fame manner 


thoſe /amine are formed, of which the 
more ſolid part of the cylindrical bones 
conſiſt. Their oſſifications begin, while 
the circumferenceof the part is not larg- 
er than a ſmall pin, in the form of a 
broad flat ring, which ſurrounds the in- 
ternal periofteum, and is 1 nded by 


+ the external, Plate vi. fe. 7. 


As theſe rings macs i in | beach 


5 hes fibres ſhoot toward both extremi- 
tiesofthepart, not always in ſtraight lines, 
but according to the particular figure 
the bone is deſigned by nature to be of. 


IN theſe bones the interior laminæ are 


never ſo long as the exterior, becauſe on | 
the number of plates depends the extra- 
ordinary folidity of the bone about its 


middle, which grad ually decreaſes to- 


ward its 3 Plate vi. fg. 8. a a. 


IN 
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IN like manner the more ſolid part 
of the palate, maxillary, and all other ir- 
regular ſhaped bones, which are gene- 
rated between membranes, are compoſ- 


ed of bony fibres, that ſhoot different- 
ly, according to their various figures and 


forms. 
Wuar ſeems in perfect bony lami- 


næ to be pores, are paſſages for blood- 


veſſels: And the cellular or cavernous 


parts of bones are receptacles for the Fol- 


liculi of marrow, plate vi. fig. S. bb, to the 
intervention of which the cells or cavi- 
ties owe their formation. For as the 
marrow increaſes, the bony particles are 
by preſſure forced into a form proper 
and capable to contain the medullary 
bags, much in the ſame manner as the 
preſſure of blood-veſſels makes furrows 
or cavities to bury part of themſelves in 
on the external laminæ of the parietal 


bones, as ſoon as they become fix d by 


their ſutures. 


I DousT not, but there are ſome, 
who will pretend to find cartilaginous 
ſubſtances over the frontal and parietal 
bones, and about others, which are here 


autoptically demonſtrated to have none. 
— 
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LECTURE I. 
Bur in thoſe bones of the cranium you 


may always diſcover with proper care, 


what they take for cartilage, tobe nothing 
but membrane; as by the skull, which has 


the hericranium on one ſide of it remain- 
ing, it is manifeſt, by the reſemblance you 
ſee that membrane has to a cartilage, it 


was what Kerchringius* took to becar- 
tilaginous 1 in the middle or centre, as he 


calls it, of the os frontis. But had he 


been curious enough to have removed 


or ſeparated it from the bone, he muſt 


have found his error, and been fully con- 
vinced, that there is not the leaſt foun- 
dation in nature for what he ſo poſitive- | 


ly affirms. 


Ir the clavicle, which is a cylin- 


drical bone, be accurately examined, 
 whenit is ſo ſmall, as not to weigh the 
fourth part of a grain, plate v. f. 7. which 
is not more than the two thouſandth 
part of the weight of a full grown one, 
it will be always found to be nearly of 
the ſame ſhape as adult ones uſually have, 
and perfect bone, with its perigſteum co- 
vering it; and has no more cartilage, or 
the leaſt reſemblance of one in or over 


* Olteog, fort, Cap, ii, 


any 
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| + any part of it, in proportion to its ſize, 
than bee are found to have, when 
they have done growing. 


as an exceeding fine membrane. 


| : Tax teeth likewiſe are always found 
| to be generated and accreted without e- 


ver having any cartilage orcartilaginous 


L 
rity, 


cond ſpe- 


canon. 


late, and at very diſtant times in differ- 
ent parts. Its ſooneſtap pearance,which i 1s 


zebre, is not before the fezus is more than 
two months old, and its lateſt is not un- 
til many years aro birth. This ſpecies 
requires other preparations beſides ſcœtal 
ones to demonſtrate perfectly the man- 
ner of its production; for tho in ſmall 


| In like manner the ſame appearance 
F bdl bone without cartilage, you may al- 
ways find in thoſe of the palate, upper 


| 5 5 jaw, and noſe, when ſome of them are 
| ſo ſmall, as ſcarcely to be diſtinguiſhed 
| withooe the help of a glaſs, and as thin 


ſubſtance in or near them, from their firſt 
appearance to the time of their matu- 


nec. Tux other ſpecics of Gat ch 
cic-of O. firſt appears within a cartilage, begins 


either in the ofa Ilii, orſome of the ver- 


ins ſuch as af aca iv. . I 2, a grada- 


tion 
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LECTURE I. 


tion of oſſification from a point to a con- 


ſiderable body, is always to be ſeen; by 


which many, ſeemingly with good rea- 
ſon, have been induced toconclude, that 


all ſuch like oſſifications begin in a point, 
and round that gradually accrete until 
the part arrives at maturity: yet an exa- 
mination of thoſe parts, which do not 
begin to oſſify until a few weeks before 
birth, and have not their oſſifications 
near Enid until ſome years after, ſhew 
the bony particles to be very frequently 
depoſited in various parts of the cartilage 
in diſtinct cluſters irregularly ſituated; 
all which afterwards perfectly unite. 
Tnost cartilagesofalmoſt full grown 
tue, in which are to be found either 
tendencies to oſſify, or oſſifications juſt 
beginning, plainly ſhew that not one 
bony particle is to be perceived, or felt, 
before there is a viſible influx into the 
cCurtilages of a fluid different from what 
| uſed to flow through them: as in the 
ſections of oſſifying epiphy/es, plate vi. 
F. q, lo. you ſee both in that which has no 
viſible bony particles, and others which 


have a few, many of thoſe veſſels, which 


while the part continued totally cartila- 
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too fine to be diſtinguiſhed or perceived 
by the greateſt magnifying microſcopes, 
and conſequently too ſmall to admit the 


red globules of blood to flow freely thro 


them, appear to have been, by a more 


than uſual afflux of fluid into them, 


ſo much dilated, as to receive a quanti- 


ty of red globules, ſufficient to make 
ſome part of them diſtinctly viſible to 


the naked eye, and to cauſe in and near 
the place, where the oſſification is to be- 
gin, and round it, always when juſt be- 
gun to be apparent, and frequently af- 
ter it is confiderably increaſed, fg. 1 3. 


the appearance of an A RP: bg 


TRE firſt ſmall corpuſcles of bone, : 


which become viſible, arealways in that 
partof thecartilage, which hasthe great- 


0 eſt quantity of red fluid appearing in it, 


and are not always placed cloſe toge- 


ther, but often at ſmall diſtances from 
each other. 


IN ſomeof the veſſels, which are much 


dilated and appear full of blood, or a 


fluid very ſimilar to it, there are often to 


be felt, with the point of a knife, hard 


— gritty particles, which I take to be bony. 


IN 


LECTURE I. 
In ſomeeprphy/es, ſuch as you ſee plate 
vi. fig. 8. ccc. fig. I I. fig. 12. there are 


often three or more very conſiderable 


veſſels going toand penetrating the oſſi- 
fications, within which veſſels, and ſuch 
like, at their ends, near the oſſificati- 
on, you will rarely miſs feeling, by the 


point of a knife, bony particles. And if 
the cartilage be {lit into thin pieces, and 


dried flat between twoplane glaſſes, there 
are often to be diſtinguiſhed by the nak- 
ed eye, tho oftener by the help of a mi- 


croſcope, in theſe dilated veſſels, what 
to me ſeem to have the true appearance 

of bony particles. In the little red 

ſpecks, which ſometimes appear with 

one or more {mall veſſels ending in them, 

on ſections of fetal epiphyſes, plate vi. 
fg. II. aa, bony particles are generally 

to be felt, and ſometimes even ſeen. 


Trvus much is evident, from fœtal pre- 


parations, of the manner in which theſe 
ſort of bones begin, and continue until 
birth to be generated; but on examina- 
tion of the ſame parts in children, three 

or four years after birth, the like ph. 
nena will be much more apparent, be- 
cauſe the veſſels, which enter theoſſifying 


6 — parts, 
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parts, are conſiderably larger, and conſe- 
quently their contents more eaſily diſco- 


vered. Moreover, you will ſeldom, itever, 


fail of finding in the large epiphy/es, par- 
ticularly thoſe at the bottom of the thigh 


bones of children between three and {ix 


years of age, conſiderable veſſels, con- 
taining bony particles and a red fluid. 


And at the ſame time you may oblerve 
the progreſs of theſe oſſifications to be 


after birthleſs uniform, and not ſo cloſe 


together, as they are always found to be 


in tubes, but are irregularly depoſited 
round, and joined to that part, which 


firſt beg an to oſſify. In various parts 


alſo of To cartilage, which you find be- 


tween the offifications, there are fre- 


quently to be ſeen dilated veſſels partly . 


filled with bony matter. 
Mosr of this ſort of bones are very 


ſpongy and cellular; and have the ſize 


and figure of their cells which are ge- 


3 ſmall, regulated by the medul- 


lary and velonlar ſubſtances contained 


within them: and their external and 


more ſolid parts are compoſed of bony 
threads, which are diſpoſed according 


tothe ihape of thepart, ntheſameman- 


ner 
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LECTURE I. 


ner as has been obſerved of the other 


ſpecies of oſſification. 


VE RV ſoon after the vertebra, and 
ſuch like parts, which do not remain ve- 


ry long after conception wholly cartila- 


ginous, begin to oſſify, their increaſe is 
ſo manifeſtly more from the accretion of 
the bones, than the cartilages, that long 
before thoſe bones arrive at half the ſize of 


adult ones, the cartilaginous ſubſtances 
decreaſe, and gradually, as the bones 


grow, become ſo thin, as to ſeem to be 


entirely deſtroyed, except next the joints, 

here cartilages remain for the benefit 
of the articulations, and continue in 

| healthy ſubjects to grow, and receive 


nutrition, as long as any. other part of 


the body. 


How little fetal | bones are depend- 


ent on the cartilages, in which they are 
generated, may be made apparent, if 


any of them, while the cartilages en- 


tirely or almoſt ſurround the bone, be 
kept a ſufficient time in water; for then, 
as you ſee, plate iv. fig. 10. a. , Plate vi. 
. 17. à. b. on only ſlitting the carti- 


lage, the bone will, as ſoon as the large 
veſſels that enter its ſubſtance are di- 
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vided, ſlip as eaſily, if not eaſter, from it, 
than an acorn does out of its cup. And 


by the ſmoothneſs and poliſh of the parts 
of both cartilage and bone, which were 
in contact, it is very manifeſt, there could 


be no intermixture of their particles, or 


continuation of the fibres of one ſub- 


ſtance to thoſe of the other. 


der to inquire, how near the conſidera- 


TRE cartilage alſo, which joins at birth 
part of the os occipitis to the hinder part 


of the petroſum, juſt beyond the place 


where the mammillary apophyfis is after- 


wards form'd, demonſtrates, that there 
is no conjunction or union of the fibresof 


theſe two ſubſtances, plate i. fig. 1 2. K. 
e. 13. k. platen. fig. 9. k. Forasſoonas the 
' pericranium and dura mater are remov- 


ed, the cartilage, by gently pulling, will 


ſeparate or come from the bone with- 
out the leaſt laceration of its fibres. 


Tas material phenomena of the two 


ſpecies ofoſſifications having been alrea- 
dy ſhewn and truly deſcribed ; I come 


now to examine, whether by them it is - 
not demonſtrable, that the notion of all 


or any bones being originally cartilaginous, 4 


7s not without foundation in nature, in or- 


tion 


the 


LECTURE I. 


1 a theſe phanomena will bring usto 


owledge of the true manner and 


cauſe of bony productions. 

Ir is at preſent, if I am not very 
much miſtaken, almoſt univerſally al- 
lowed, that all thoſe juices, which are 


the productive cauſes of theaccretions of 
each part of an animal body, are origi- 
nally deduced from the maſs of blood, 
and formed by different coalitions of va- 
rious combined particles contained in it; 
which particles, by the power of circu- 
lation and attraction, are ſecreted, and 
forced into veſſels capable, in a natural 
ſtate, ofreceiving only ſuch, and through 
them conveyed to the parts deſigned to 
be augmented. And it is as univerſally 
degnied, that the juice, which is the pri- 
mary a of the productions and ac- 
cretions of the bones, is capable of gene- 
rating perfect bony ſubſtances, without 


firſt forming a cartilaginous one. 
Bur by what has been related of the 


» beginning and progreſs of bony producti- 
ons in different parts of fatal bodies, it 
appears to ocular demonſtration, that 
ſome bones begin and continue to in- 
creaſe until they arrive at maturity, with- 
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out the leaſt appearance of cartilage in 
or round them; and that others, though 
they are generated within cartilages, have 
not in or about them a quantity of car- 
tilaginous ſubſtance exiſting, as long as 
they continue to grow, ſufficient to af- 
ford matter for their increaſe in bulk or 
ſolidity; conſequently, if any part of a 
bone be produced by a tranſmutation of 
a cartilage, nature muſt uſe various me- 
thods at different times to generate and 
accrete the ſame bone. 5 
Bur as nothing is more certain, than 
that nature is never at unneceſſary trou- 
ble in any of her performances, and is 
always ſo conformable to herſelf, as ever 
to operate uniformly in the moſt eaſy 
and ſimple manner, ſhe cannot reaſon- 
ably be ſuppoſed to produce ſimilar ſub- 
ſtances in the ſamebody, andatthe ſame 
time, from different origins, and in dif- 
ferent manners. 
AND what you have ſeen of bones 
| {lpping out of the cartilaginous cavities, 
1n which they were generated and con- 
tained, affords a plain autoptical demon- 
en of the entire independence of 
thoſe two ſubſtances on one another, as 
can 
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can be had, or reaſonably exſpected of 
things of this nature. 

AND beſides, as a further conſidera- 
tion, if you examine, ever ſo accurately, 
oſſifications in any aged ſubjects, you ll 
never find any particles or fibres in a 

middle ſtate between bone and carti- 
lage; which ſurely would at ſome time 
or other happen to be apparent, if the 
ſofter ſubſtance was graduallyt tranſmut- 
ed into the harder. = 
Tua the formation of all bony The pro- 
ſubſtances is immediately cauſed by ſe- bones. 
creted fluids, may be ſuthciently prov- 
ed by the phenomena, which have 
been ſhewn already to be always ex- 
iſtent in cartilaginous parts, juſt before 
and after oſſifications within them be- 
come viſible. For by the remarkable 
dAilatationsof ſome veſſels within the car- 
tilages you ſaw, plate vi. fig. 9, 10, 11, 
12. and the red colour of the fluid con- 
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. __ tained within thoſe dilated veſſels, it 

plainly appears, that nature never fails : 

dcs ſupply all cartilaginous parts, both a 1 
little before and during the time oſſifi- . i 
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cations are forming within them, with 
2 quantity of a fluid very different from 1 
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what at any other time is naturally to be 
ſeen in any part of them. And the ap- 
pearance of bony particles only in that 
fluid, ſeems to prove that neither the 


lid nor fluid parts of cartilaginous 
ſubſtances are in the leaſt concerned in 
| bony productions. 


Ta ar the Blood is capable at all 
times of life of generating and ſuſpend- 


ing a ſubſtance perfectly analogous to 
the cretaceous parts of bones, is demon- 
ſtrable by the chemical analyſis of thoſe 
cretaceous ſubſtances, which are fre- 
quently found to be ſeparated together 
with the urine from the blood; as like- 
wile thoſe ſubſtances commonly called 

chalk-ſtones, which are often generat- 


ed in various parts of gouty bodies. Theſe 


chalk-Rones, tho they have been ſup- 
poſed to be cauſed by an induration of 
- membranous and tendinous ſubſtances, 


will appear to be produced only by the 


coalitions of cretaceous particlescontain- | 


ed and ſuſpended 1 in the blood, orafluid | 


ſeparated from it, by only opening a tu- 


mified part, in which they are about to 


be generated, and letting out the fluid 


contained within it; which is a never fail- 
„ ing 


LECTURE I. 


ing method uſed by ſome people to pre- 


vent the production or increaſe of thoſe 
ſubſtances. Pr. 


Wu ar has been now obſerved con- 


cerning the different manners of bony 


productions, and the phenomena which 


are viſible during the progreſs of oſſi- 


fications within cartilaginous parts, are 


fully ſufficient to prove all bony parti- 


cles to be originally contained and ſuſ- 


pended in the blood, or a fluid ſecreted 


from it, which may be called the . 


Hing juice, much in the ſame manner 


as ſtony and ſaline particles are very fre- 
quently found in ſome of the moſt tran- 


ſparent ſpring waters. 
I musT not here be underſtood to 


mean ſuch bony particles as I deſcribed 


to be viſible, but the ſmalleſt particles 


of ſuch like matter, by the coheſion of a 
number of which the apparent ones are 
compoſed, and therefore they ſhould ra- 


ther have been called bony corpuſcles. 


to be demonſtrable, that the oflify- 


ing juices are ſecreted and conveyed 


AN bythe ſamephenomena it ſeems 


to the parts deſigned to be by them ge- 
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arly formed for that purpoſe; and that 
they are by the force of the circulation 
puſhed on to the beginningof the veſſels 


prepared to receive refſuent juices, which, 
as appears by the obſtruction in ſome 
meaſureof part of the circulating fluids, 


in a place beginning to oſſify, being 10 


| ſmall, as to permit only the finer and 
more aqueous parts of this j Juice to enter 


and pals forward, the groſſer conſe- 


quently muſt be leſt behind; by which 
means their particles approaching nearer 
each other, have their attractive force 


ſo increaſed, as ſufficiently to draw one 


another into a coheſion ſtrong enough to 
form ſmall hard corpuſcles, much in the 
ſame manner as the particles of ſalt at- 
tract one another, and unite, ſo ſoon as 


a ſufficient quantity of the water, in 


which they were ſuſpended, is evapo- 
rated, 


' AND as It well known by Ruycfh 8 


experiments, that the blood is capable 
of forming fine membranes, it ſeems to 


be much more conſiſtent with the ap- 


pearances of nature, to ſuppoſe thoſe | 


membranous parts of a bone, which act 


as a gluten to keep theſe particles and 


fibres 


LECTURE I. 


fibres together, if there beany ſuch, that 
do not ariſe from the coats of its veſſels, 


to be produced by a coheſion round the 


cretaceous particlesof a part of the fluid, 


in which they were generated or contain- 


ed, than to reckon them parts of the car- 
tilage, in which the bone firſt becomes 


viſible; becauſe it is very plain by inſpe- 
ction, that as the bony particles are de- 


poſited within dilated veſſels, the coats 
of thoſe veſſels prevent the cartilaginous 
ſubſtances ever coming intocontact with 
moſt of thoſe particles. e 


L us now examine the objections, 


which may beraiſed to what has been ad- 
vanced, eſpecially the chief arguments 


made uſe of to ſupport the vulgarly re- 
ceived notion of thecauſeof oſſification; 


the moſt material of which is drawn 
from the ſuppoſed change of cartilages 
into bones, which often preternaturally 
happens, inboth youngandancient peo- 
ple, and is frequently mentioned, as an 
indiſputable proof of the natural tenden- 


cy of that ſubſtance to become bone. 
Bur the frequent oſſifications of 


muſcular, tendinous, and membranous 
ſubſtances, as well as cartilaginous, ſhew 
33 ng 
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no more peculiar property to be in the 
cartilaginous ſubſtance to turn bone, 
than in any other. On examination of 
any of theſe preternatural productions, 
whether they be in muſcular, tendinous, 
membranous, or cartilaginous parts, and 


whether they ſeem to be bony incruſtati- 


ons, as they moſt frequently do, orother- 
wiſe ; the bulk of the part 1s never leſ- 


ſen' Fy where the oſſification is, but always 
appcars ſufficiently augmented to prove, 
paſt all diſpute, that there had been a 


quantity of matter, proportionable to its 


increaſe or alteration, depoſited i in or up- 
on it: which demonſtrates even theſe 
preternatural oſſifications not to be pro- 


duced, as has been ſuppoſed, by an ex- 


preſſion, or an exhalation of the more li- 


quid part of the ſubſtance abouttooſſify, 


in order to make way for its carthy and 


more ſolid particles to approach near e- 
nough together to acquire the hardneſs, 
and cauſethe appearance of a bony 55 
ſtance; becauſe if it had been in that man- 
ner generated, the bulk of the part muſt 


neceſſarily, by oſſifying, ha ve been great- 


ly diminiſhed, the bulk and weight ofall 
animal ſubſtances : — bone, depend- 


LECTURE I. 


ing indiſputably much more on their 


fluid, than folid parts. 


Tn x pretended reduction of bones 
into cartilages by ſteeping them in vine- 
gar, which cauſes what remains of them 


to become flexible, and while wet very 


Toft, has been urged as a proof to ſupport 


the common opinion of bones being ori- 


ginally cartilaginous. But this expe- 


riment 1s ſo far from ſhewing that the 


bony ſubſtance is liable to be changed, 
or reduced to a cartilaginous one, that, 
on the contrary, it proves all thoſe cre- 
taceous parts to be intirely taken away, 
which the vinegar could penetrate to. 
For what remains of a bone after it has 
| been ſome time in vinegar, is only its 
membranous part, which the acid can- 
not operate on, as it does on the cre- 
taceous, which! it ſoon diſſolves by fer 
mentation. 


By the many experimentsof this kind, 


Which Ihave made on fatal bones, Thad 
thoſe which are molt ſolid loſe, by ly- 
ing a ſufficient time in vinegar (which 
Was often changed, becauſe the bones 
deſtroyed its acidity) rather more than 
| two thirds of weir weight, A And the 


moſt. 
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Human OSTEOGENY. 
moſt ſpongy, which are the bodies of 


the verzebre, loſe very near four fifths ; 


ſo that the great loſs of weight in this 
operation ſhews, that the eſſential part 
of a bone is deſtroyed, and not chang- 
ed, as was ſuppoſed. And the mem- 


bnd ſubſtance, which is left be- 
| hind, is fo far from having the reſem- 
blance of a cartilaginous one, that it 
1s always very ſpongy, whereas a per- 


fect uniform ſolidity 1 is a conſtant and 


never failing property of all true carti- | 
lages. 


Bur tho this experiment does not 


prove what was deſigned by it, yet it 


ſerves to confirm, what I Le as yet 


only hinted at, that bony fibres and par- 


ticles are farrounded and kept together 


by membranes; for if a fetal rib, or a- 
ny ſuch like bone. be lacerated coca | 
ing to the courſe of its fibres, after it has 
been ſteeped in the manner juſt men- 
tioned, and then dried, you'll ſee many 
bon ny particles, which were by the acid, 
but in part diſſolved, to be contained 
within membranes, out of which you 


may then eaſily ſhake them. 


SINCE 


EE 


LECTVURE I. 
SiNCE the effects of a chemical pro- 
ceſs have been mentioned (tho, as I have 
ſhewn, tolittle purpoſe) as an argument 


to prove all bones to be originally cartila- 
ginous, it will not be improper for me to 


obſerve, that I have found by calcination, 
which is another chemical proceſs, the 
moſt ſolid part of full grown fœtal bones, 
to contain, of terreſtrial parts, not to be 


deſtroyed by the fire, ſix out of eleven; 


which is only one part of eleven leſs in 


quantity of earth than Ifound to be con- 


tained in the moſt ſolid parts of adult 
bones; but of ſuch like earth in fœtal 
cartilages, I could not find, by the ſame 
method, ſo much as one part of an hun- 
dred. I will not from hence attempt 
to draw any conſequences, becauſe I am 
ſenſible they would unavoidably be lia- 
ble to ſome objections ; but III leave it 


to your conſideration, whether it is ei- 


ther poſſible or probable, thataſubſtance, 
| which is compoſed of ſo great a quanti- 
ty of earth, or fix'd matter, ſhould be 
generated by the induration of one 
which contains fo very lathe. - 
Bx way of objection it will, I do not 
- doubt, be ask d, what ene of thoſe 


FE — carti- 
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HUMAN OSTEOGENY, 
cartilages in which bones are generated, 


if they be not by induration, Compaetion, 
or Fl other method, fran muted into bo- 


ny ſubſlances? 
To to ſome it may ſeem a difficult 


task to give a ſatisfactory anſwer to this 


queſtion; yet to thoſe, who with proper 


care examine the cartilaginous parts of 


different aged fætuses and children, dur- 


ing the gradual progreſs of the offifica- 


tions, which are generated within them, 


it will plainly appear, that thoſe carti- 


lages, by thegreatinfluxof various fluids 


into them, and the continual increaſe of 


the bony ſubſtances, are ſo extended, or 


| ſpread out, as to loſe totally y all the pro- 
perties of cartilages; ; and what remains 
of them becomes in moſt parts a mem- 
brane ſo exceeding thin, as to be altoge- 
ther imperceptible: Therefore I think 
thoſe cartilages may truly be ſaid to be 
entirely deſtroyed. 


Ir has been already obſerved, thatal- 


moſt immediately after ſuchof theſe ſpe- 
_ cies of bones, which are firſt produced : 
after conception, begin to grow, they 


increaſe much faſter than the cartila- 


Les within which they are contain'd; 


Con- 


ERECTURE I. 35 
conſequently they muſt cauſe thoſe car- 
tilages, by the conſtant increaſing preſ- 

. ſure made on them in their growth, to 
be gradually extended, and at the ſame 


( time may hinder the nutritious matter 
8 from flowing freely into them, and there- 
r by make them to decreaſe continually in 
f the ſame manner, as all other parts of an 
. animal are frequently found to do, ſo ſoon 
. __ as the flux of nutritious juices to them 
- are, by preſſure, or any other means what- 
© ſoever, either impeded or obſtructed. 
8 IT is certain, by only drying fœtal 
fcartilages in the open air, they will loſe 
7 more than four parts in five of their 
weight: therefore how thoſe ſubſtances, 
; by extenſion, and the exhalation or ex 


preſſion of their fluid parts, may be re- 

duced to ſuch a thinneſs, as to become 

- altogether inviſible, cannot, I think, be 

difficult to conceive. 5 
Tos x parts which never begin to 

oſſify before eight months after conce- 

: ption, and are not totally oſſified until 


1 many years after birth, ſuch as the eh. 
4 Phyſes of the os femoris and tibiæ, eſpeci- 
0 ; ally whenthey are much inlarged by five 
: or ſix years growth,alwaysexhibit,it they 
a oo K Ale 


N 
N 
„ 
* 
1 * 
« 
. 
75 
is 
3 
L 1 
2 
* s 4 p o 
: BJ: 
SK 
2 
| 2 
. 
2232 
F * * 
7 
vs 
8 
0 * * ; 2 
3 
5 by 
5 
Ig 
$ 
2 
15 
222 


* HUMAN OCS TEOGE Nx. 


are {lit while very freih, ſo beautiful a 
view of the manner in which this ſpecies 
of oſſification increaſes, and at the fame 

time of the decreaſe of the cartilaginous 
ſubſtance, that contains it, as cannot by 
words be deſcribed, or, without ſeeing, 
truly conceived : for by ſuch preparati- 
ons ſome of the cartilaginous ſubſtance 
plainly appears to be ſo far from being 
tranſmuted into a harder one, that a 

1{mallpartof it may be perceived, in ſome 
of the ſpaces between the irregular bony 
ſhootingsof theſe parts, to be fo extend- 
ed by the influx of a reddiſh thick fluid 
into it, as, together with that fluid, to 
have the appearance of a very ſoft ſub⸗ 
1 ſtance, ſo much reſembling a medulla- 
ry one, as makes me imagine it to be 

the marrow, or what generates it, con- 

tain d in a Membranen bag, form d by 
the extenſion of the cartilage. 
Ir may be further queried, why any 


bone or bony ſubpance is generated with- 


in à cartilage, if that ſubſtance in no de 


gree affords matter t cauſe its production 
or accretion? 


THE anſwer to this queſtion will be 
obvious from the account you will here- 
| after 


LECTURE I. 
after have, of the time, when each bony 


part of a fœtal body is generated. For by 


that it will appear, nature never produces, 


in any part of the body, a bony ſub- 


ſtance, as longas a leſs hard one of equal 
magnitude can, with like benefit to the 


creature, ſupply its place. 


THEREFORE, in order to keep a 
proper ſymmetry and proportion, at all 
times, in every part of a fœtal body, it 
was abſolutely neceſſary thoſe places, in 


which bones were afterwards to be ge- 


nerated, ſhould be filled with a cartila- 
ginous ſubſtance, the ſolidity and hard 
neſs of which being nearer to that of 
bones, than any other in an animal, is 
conſequently the moſt proper to app 
their places. 

Tus you will find, the ſpine, ; 
that is chiefly deſigned to ſupport a 


weight, which for ſeveral months after 


conception is ſo inconſiderable, as not to 
require a ſubſtance ſo hard, as a bony 
one, to perform that ſervice, continues 
for a very conſiderable time, eit her alto- 
gether, or in part cartilaginous, and does 
not become perfectly bone in every part, 
4 mint after birth, at a time When a 
wy —_ 
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HUMAN OSTEOGENx. 
ſofter ſubſtance would apparently be in- 
capable of performing the natural fun- 
ctions of thoſe bones. 

Tux cartilage alſo in theſe parts 
ſerve, as has been already mentioned, 
as a bed for the bony fibres to ſhoot fo 


cure from any impediment, or injury, 


they might be liable to receive from the 


motionof the fœtus, or external preſſure, 


As for the ſame purpoſe nature provides 


in many parts cal/us's after fractures, as 
well as to fix the ends of ſome bones to- 
gether, before the bony particles begin 


to be depoſited, becauſe, without ſuch 


a ſubſtance, thoſe particles would con- 
tinually be ſubject to have their {ituati- 
ons varied, not only by the motions of 
the part, but alſo by the conſtant preſ- 
ſures ariſing from the different actionsof 
the circumjacent muſcles; and conſe- 


quently their union would be liable to 


be frequently impeded, and ſometimes 
intirely prevented. 


Tus conſideration likewiſe of the uſc 


of thoſe bones, which are form'd be- 


tween membranes, help us to the rea- 


ſon, why they are never ſurrounded 


by canilaginous ſubſtances, and are 
the 


WE 


LEcTURE I. 
the firſt generated and perfected. For 
we find moſt of theſe bones, even when 


their oſſifications are far advanced, to be 


either ſo exceeding thin, or ſo very ſmall 


and ſlender, that a cartilaginous ſub- 
ſtance of their ſize could not have much 


more ſolidity, than the membranes, be- 
tween which thoſe bones are produced; 
and while the tus is ſo ſmall, the moti- 


onsof it cannot be ſufficient inany degree 
to impede the natural progreſs of the oſſi- 
fications. As for example, we find the cla- 
vicles and ribs to be oſſified, even when 
they are ſo ſmall, that it is demenfirable, 


from the conſideration of the uſe they are 


deſigned for (which isto keep the zhorax 
always ſufficiently dilated, and thereby 
ſecure the motions of the heart from all 
manner of impediments and obſtructi- 
ons, they might be liable to from the 
collapſing of the ſides of the hrax by 


preſſure) that no other animal ſubſtance 


burt bone of their ſize cou'd be ſufficient 
to perform that office. 
HxNcE, to conclude, you fe by a 
careful and accurate examination of 
the various appearances of nature in the 
: bony parts of fœtal and young bodies, 
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in what manner it will always be ma- 
nifeſt to diligent inquirers, that there i 
not one ſingle Phenomenon to ſupport the 


notion of bones being nothing but in- 


durated cartilages, or that they are pro- 


duced only by a tranſmutation of a car- 


tilaginous ſubſtance. And that there are 
a ſufficient variety of phenomena to af 


ford autoptical demonſtrations, that the 
blood, or a fluid ſecreted from it, is ca- 
pable of producing bony hbltances, 


without firſt forming cartilaginous 
ones. It likewiſe appears, that the 
moſt material arguments, drawn either 


from the natural or preternatural effects 


of oſſification, which have been uſed to 
ſupport the common hypotheſis, may, 


with much more reaſon, be uſed to o- 


verturn it, and to prove that all bony pro- 
| 3 whether natural or preterna- 
tural, are cauſed intirely by the appo- 
| fitian of cretaceous matter, ſuſpended 


and brought in a fluid to the oſſi "= 
part, and there depoſited. 
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LECTURE II. 


V 0 < S cd, [: am now to give an — 25 


Z SA deſcription of theapparentdif- 


ZZ fercnce, there is naturally to 


i perceived, between the partsof a freſh 


or undried skeleton of a full grown fœ- 


zus, and thoſe of an adult; and alſo to 
mention, at what time, and; in what man- 
ner, each part increaſes and varies from 
its formation to the time of birth. = 


In performing this part of my un- 


dertaking, [ ſhall, according to the moſt 


general cuſtom of anatomiſts, divide the 
skeleton into head, trunck, and extremi- 


ties; and 1 propoſe to male uſe of ſuch 
names only, under which the adult bones 
have 


4 
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HumManOsTEOGENY. 
have been commonly deſcribed, altho ] 
{hall often be obliged to give the deſcri- 
ptions of two or more very diſtinct bones 
under one name; becauſe a fœtal skele- 
ton is diviſible into many more mourn, 
than an adult. 

I BEGIN with the bones of the head, 
which are divided intotwogeneral parts, 
thoſe which form the cranium or skull, 


and thoſe which make the greateſt part 


of the face. 
THE bones of the skulls of feetuses 
are not Joined by ſutures, but are kept 


together chiefly by the membranes that 


cover both their {ides, each of which 


| membranes is diſtinguiſhed by a parti- 
cular name; the internal one being call- 


ed the das ater, and the external the 


pericramum. Some havereckoned theſe 
two membranes to be diſtinct from the 


periofteum of the bones they cover ; but, 


as the membrane, that they call the Pe- 


rioſtem, is no eaſier ſeparable from ei- 


ther of theſe membranes, than the inner 


= part of the per:o/term of the ſhin bone or 


thigh, 1s from the external; and as the 
perigſteum of moſt parts may be divided 
into ſo many diſtinct membranes as theſe 


LECTURE II. 


two, I therefore am convinced, that nei- 


ther the dura mater nor pericranium is 
any thing more than a common peri- 
1 


and ſpreading of the bones, that are 


generated between them, they become 


gradually ſeparated, which does not hap- 


pen wholly until many months, and in 


ſome ſubjects ſeveral years after birth. 


For, on the forchead, between the tops 


of the frontal bones KP? part of the an- 
terior and ſuperior edges of the ſyucipi- 


tali and on the occiput, above the upper 


angle of the broad or triangular part of 


the occipital bone and part of the poſte- 
rior edges of the Hncipitals there are 


in molt fœtuses two openings; the one 


called the frontal fontanella, pl. i „Hg. I. b. 
the other the occipital. 


Narukx's deſign in cauſing the fron- 


tal opening always to remain until after 

birth, and alſo the looſe connexions of the 
bones of this part of the head tocontinue 
7 long, was no doubt to permit by preſ- 
F 2 ure 


BEFORE the ſuperior part of the cra- 
nium becomes bony, the dura mater and 
 pericranium are ſtrongly attach'd toge- 

ther, and ſocontinue, until by the growth 
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ſure, at the time of delivery, a conſider- 
able diminution of the skull's circum- 
ference, in order to facilitate birth. 

Tux reaſon, why but little of the 
occipital fontanella continues until birth. 
is, becauſe, as the great and accu- 
rate anatomiſt Morgagni * rightly ob- 


ſerves, there is much more danger from 


 preſſmg the cerebellum han the cere- 


brum; therefore, as far as was neceſſary, 


nature has provided againſt it, by mak- 


ing this opening at that time 6 ſmall. 
THE ſuperior and external part of 


the skull, at birth, is convex and very 
ſmooth, Hate i. fe. x. but, its inferior 
and external part has many inequalities 
to afford convenient places for the riſe 


and infertionsof muſcles, which are not 


near fo large, in proportion to the ſizeof 
the skull, or ſo numerous, as in adults, 


. 2. 


Irs internal ſuperior part 18 concave, | 


and almoſt as ſmooth as the external. 


For the bones being looſe, ſo eaſily give 
way to any force, that the blood-veſſels 


cannot preſs ſufficiently on them tocauſe 


ſuch deep impreſſions or furrows, as 


E Adyerfar, Anat, i Il, Animad, 32, 


are 


Are 


- viſible into more than twice as many 


LECTURE IL 


are generally formed ſoon after they be- 


come fix d by their ſutures to each o- 


ther. The baſis, or inferior internal part, 
docs not ſeem, while covered by the . 
ra mater, to differ much from an adult. 


Tux greateſt part of theſe bones do 


not, like adult ones, conſiſt of two ta- 
bles and a diploe, or meditullium, but 
almoſt every part of them is thin, and 
compoſed only of a few laminæ with 
ſcarcely any cellular ſubſtance between 
them. 


THE skullsof all aged feetuses are much 


larger, in proportion to the ſize of the 
trunck and limbs, thantheskulls ofadults: 
and in very ſmall feeruses the fontanellz 
are both conſiderably bigger in propor- 
tion to the ſizeof the head, than at birth, 


eſpecially the frontal one, which is con- 


tinued quite downto the noſe; and none 
of the bones are ſufficiently formed to 
touch one another ſcarcely in any part, 
and conſequently, have openings or va- 
cancies between them, moſt of which 
begin to diſappear about fix months af- 
ter conception. 


A FULL grown fatal cranium is di- 
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parts as an adult one: forthe os fronris is 
always divided into two diſtinct bones, 
and the occiput compoſed of four parts, 
whichare joined {lightly together by car- 
tilages; the ofa zemporum are each like. 
wiſe ſeparable into three bones, which 
arediſtinguiſhed by the names of os /qua- 
 moſum, petroſum, and annulare or annu- 
tus. The os ſphenoides allo is formed by 
three very diſtinct ones, connected toge- 
ther chiefly by membranes, and the 95 
ethmoides compoſed of three parts, two 
of which are bony, and one entirely car- 
tilaginous; ſo that, together with the 
ofſa parietalia, the number of parts of 
the cranium are twenty, without rec- 
koning the four ſmall bones of the ear. 
©: fronts. THE firſt of theſe bones tobedeſcrib- 
ed is the os frontis, ſo called from its be- 
ing in adults the only bone of that part 
of the face and skull. At birth it con- 
fiſts of two very diſtinct bones, plate 1. 
fig. 1. a. a. which in moſt ſubjects after- 
wards become ſo perfectly united, as to 
have all the appearance of a divifion to 
tally obliterated. = 
 Tazss twobonestouch one another 
about half of the length of their inne: 
ſides, 
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[,ECTURE IL. 
ſides, from the noſe upwards; then they 


turnoff in a curve fromeachother, leay- 
ing a ſpace between them, which is the 
inferior part of the fontanella, 
TP u ſmall jettings out, or riſings, at 
each corner of the eyes, which, though 
ſcarcely perceivable in adults, have been 
thought conſiderable enough to have the 
namesof angular apophyſes aſſign d them, 
are now as viſible as ever afterwards; 
as are likewiſe thoſe proceſſes, which are 
commonly called aaſal, from their be- 


ing ſituated at the top of the noſe, and 


forming a ſmall ſhare of its upper part. 


+7 


Tur curved ridges, that run in each 


bone from one corner of the eye's orbit 
tothe other, which, from the eye-brows 
being placed on them, are called ſaper- 
ciliary arches, arenow much thinnerand 
| ſharper than they are afterwards, 1.6 
TE protuberances over theſe arches 
are much more conſiderable thanat full 
growth, altho there are not ſo much as 
the beginnings of the frontal frmues now 
to be ſeen. „5 „„ 
LI ux orbital proceſſes, which run from 


the under part of each ſuperciliary arch 


backwards almoſt to the bottom of the 


orbit, 
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orbit, and form almoſt all the ſuperior 


ſides of the orbits, are now each nearly 
of a triangular form, fg. 1. e. 

BETWEEN theſe orbital proceſſes, with- 
in the craniuim, there is always a vacan- 


cy, which is filled up by the middle or 


horizontal part of the ehindides, and the 
inferior part of its proceſs, called c7://a 


galli. N 1 5 
Tux perforations on the external ſur- 

faces of theſe bones are not near ſo nu- 

merous as thoſe on adults. The hole or 


notch on each ſuperciliary ridge, thro 
which a twig of the opthalmic branch 


of the fifth pair of nerves paſſeth, with a 
ſmall artery from the carotide, are always 
apparent at birth, fig. 1. d. But the 


holes, thro which the naſal twigs of the 


firſt branch of the fifth pair of nerve: 
pak, which are generally formed by theic 


bones and the / plana, are not now to 


be found. 


 Txtst two bones are by membranc: 


join d to themſelves, or ſome part or o- 


therof each bone of the skull, except the 


 ofſa petroſa and os occipitis; and in like 


manner they are connected to the a la. 
crymalia, maxillaria,and naſi, which are 


bones of the face. Tat 


LECTVURE II. 
Tas reaſon why nature form'd the 
bony part of the forehead of fœtuses thus 
different from adults, was probably to 


permit, on an extraordinary occaſion, a 


conſiderable diminution of the skull's 
circumference by theſe two bones lap- 


ping over each other, which we ſome- 
times find to be occafion'd by difficult 


births, without a fatal inconvenience to 


the child. ny Ne 
BAuTrWEEN two and three months af- 
ter conception theſe bones begin to be 
form d, juſt above the middle of the ſu- 
perciliary ridges. 3 
ERC RINGUs's account of their 
bony fibres ſhooting from the circumfe- 
renceofcach to its center, is intirely falſe; 
for they always begin, as I have men- 
tion d, above the ſuperciliary ridges, and 
in the ſame form he deſcribes in that 
place, /upra orbitam ſe prodit ſemiluna- 
vis quedam ofjea ſubſtantia, Then the 
| bony fibres {hoot toward the circumfe- 
rence directly, contrary to what he af- 
firms; and there never are cartilages in 


the middle orany part of them, though. 


* Oſteog. Feet. Cap. li. 
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he deſcribes and delineates them to con- 
tinue until {1x months after conception. 

Ar firſt they appear thinner than 
the membranes they are contained in. 
About three months great part of the 

ſuperciliary arches are form'd, and a 
{mall part of the orbital proceſſes, fig. 4. 
Azour four months they begin to 
have ſomewhat of the ſhape full grown 
fetuses uſually have, fig. 3, their interi- 
or edges do not then touch one another, 
but form an acute angle juſt above the 
noſe. 

FROM five months to nine there i is 

not any very remarkable variation ex- 
cept the gradual decreaſe of the aper- 
ture between them, 

2 Hei. THE bones of the Hinci put, which are 
often called ofa parietalia, from their 
ſerving on each fide of the head as a de- 
fence to the brain, and oſſa bregmatis, 
from ſome {hare of the fontanella being 
between part of them, are one on each 
ſide of the head. They are of an irre- 
gular form, in tubes ſomewhat differ- 


ent from adults, plate 1 i. fig. 1. f. fig. 5. 


Their ſuperior ſides join one another; at 
cach end of which the bones are round- 
ed,- 


LECTVURE II. 
ed, in order to form the ſuperior parts 
of both the anterior and poſterior forta- 
nella. The middle of their lower ſides 


makes curves, which go juſt above and 
round the ſemicircular parts of the ofa 


' ſquamoſa, and then they are ſtretched 


out forward a little over the temporal 
apophyſes of the os ſphenoides, fig. 1. g. 

and backward over the cartilages, which 
Join them and the of/a perro/a together, 


fig. 2.g. Their external ſurfaces differ 
not much from adults, except in the ri- 
ſings about the middle of each bone, 


V hich are now much larger, in proportion 


to the ſize of the head, than they are af- 


rerwards, and the 8 of the riſing 


is much more ſolid, and poliſhed, than 


any other part. The internal ſurfaces 
are pretty ſmooth, and ſeldom have a- 
ny furrows impreſf ied in them by the 
blood veſſels. 

BETWEEN two and three months af- 
ter conception, theſe bones begin to be 


generated, in the manner! have already 


mentioned, fig. 7. 


AT fur 4 EO in their middle the 


reſemblance of the irregular net- work 


continues to be apparent, and near the 
G 2 circum- 


5 1 
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circumference the fibres begin to be ve- 


ry diſtinct and viſible, fg. 6 


ABouT five months, the protube- 


rances about the center of each bone be- 
come viſible, from whence the fibres 


ſhoot like rad::. 


Ar {ix months, they have the ſhape 


of full grown fetal ones, fig. 5. and dif- 
fer only from them in the ſolidity of 
their ſubſtances, and ſmoothneſsof their 


ſurfaces ; for from this time the radi: 
gradually grow leſs diſtinct, until they 


diſappear. 
Tuk os occipitis at birth conſiſts of 


four bones, join d together by carti- 


lages, plate 1. fig. 2. in. p. p. 9. The up- 


per bone or part is by much the larg- 
eſt, and has ſomewhat the reſemblance 
of a ſpherical triangle. Its ſhape, in differ- 


ent fœtuses of the ſame age, varies more 


than any other bone of the head. In 


ſome ſubjects, at its ſuperior angle, there 
"WA N almoſt quite down to its 
middle, fig. 8. m. in others there is on- 
lya notch, and ſometimes it is rounded, 


without 5 notch or ſlit. In many 


there isat eachof the lateral angles a lon g 
ſlit running upt toward the middle of the 


bones 
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LECTURE II. 


bone, fig. 8. u. u. in others there is only 


a notch. 


ON the middle of the external ſur- 
faceof this bone, there 1s a protuberance 


much greater, in proportion tothe ſize of 
the part, than is uſually to be ſeen on a- 
dults, under which there are ſometimes 


two hollows, divided by a {mall riſing. 
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than generally in adults. 


Tux inner ſurface is more concave 


there is often, from the end of the ſupe- 


rior {lit, a channel quite down to the 


middle of the bone, fg. 8. o. The ridges 


and cavities, which in adults are very 
[ conſiderable, at this time only begin to 
be viſible. 


Waun x the ſlits at the lateral angles 


are very ihort, there are uſually deep 


channels, from their ends, almoſt up to 
the bottom of the ſuperior channel. 
| AB0UT the center of this bone in- 
ternally, there are generally one or two 
holes, which I never found now to pe- 
netrate thro the bone, as they have been 
deſcribed to do in adults. 


Ar the upper angle of this bone is 


the poſterior fontanella, in which ſome- 


times at birth are found ſmall bones, 
5 Faramonly 


And on it 
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commonly called ofa riquetra, or Moor. 


miana. In the skull, Plate i. fg. 2. . 


you ſee two ſuch bores, that are ve- 


ry diſtinct, one of which is almoſt as 


big as the largeſt that are uſually found 


in adults. Hence, I think, it is reaſon- 
able to ſuppoſe, all ſuch like bones which 
are often to be ſeen about the ſutures of 
adult ones, are generated in the ſame 
manner as theſe appear to be, and not 
cauſed, as has been ſuggeſted, by acci- 
dental Gaftures of {mall parts of thoſe 


bones near which they are ſituated. 


Taz connexions of this bone to o- 

thers are partly membranous, and part- 
ly cartilaginous. Thoſe of its upper ſides, 
which are join d to the hinder ſides of 


the ſyncipital bones, are entirely mem- 


branous; and thoſe of its inferior ſide, 
which are fix d to the hinder parts of the 
oſſa petroſa, and to the ſecond and third 


bone of the occiput, are connected by an 


intervening cartilage, , as well as mem 
branes, fig. 2. 7. 1. i. i. 
Tus part of the occiput begins tooſ 
ſify, between twoand three months after 
conception, at its inferior part, which, af- | 
ter the ſuperior part is generated, is al- 
Ways 
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LECTURE II. 


ways much the thickeſt, and has the re- 


ſemblance of a thick bony incruſtation, 


which continues as long as the upper part 


remains thin, and reſembles a curious 
piece of net-work, fig. IT. 4. 6. 
KERCKRINGIUS “ fays, this bone, a- 


bout three months after conception, is ge- 


nerally divided into three or four parts. 


Whether or no it is ever ſodivided, Iwill 


not pretend to determine but Inever ob- 


ſerved any other diviſion in it, than what 


was occalion'd by my e in ſe- 
parating the dura mater and pericrant- 
um from it. 


BETWEEN four and Ga months i it ac- 


quires much the ſame ſhape full grown 
fetal ones have, fg. 10. a. altho the ſu- 
perior part is much thinner than the in- 


terior, and the Incruſtation on it re- 


mains. 

Ar ſix months the inferior part is thin- 

ner, in proportion to the thickneſs of the 
ſuperior, than it was before, and then 
has not the leaſt appearance of incruſta- 

tion. The opening at the top of this 

bone now begins conſiderably to de- 

| creaſe, and ſo continues todo until birth, 


* Oſteog. feet: cap. iy; 1 
when 
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when it is generally very ſmall. From 
this time to birth the variations in this 
part are very inconſiderable. 

Tas ſecond and third bones of the 
occiputareexattly alike, and are not now 
perfectly oſſified, tho ve 7 nearly ſo, fig. 
2. P. P. fig. 9. P. p. On the external and 


anterior part of each bone, where by a 


ſmall cartilage it is join d to the fourth, 

there is a large protuberance, covend 
with a cartilage, which, together witha 
leſs one of the fourth part of the occiput 


that is connected to it, forms what is 


called one of the condy hide proceſſes of 


the occiput, which now are rather ſmall- 


erin proportion to the fize of the part, 


than in adults, fg. 2. 0.0. The holes 


under theſe proceſſes are much the ſame 


as in adults. 


IT ux internal parts of theſe bones are 
| concave, and have ſeveral ſmall perfo- 
rations, which vary in different ſubjects 


"Taz 245 od ends of theſe parts not | 


being perfectly oſſified, are conſequent- 


ly join d by cartilages, as well as by the 


membranes that cover them, to the 2 | 
bete ofa, and the other bones of the occt- 


put 
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LECTURE II. 


put, by all which bones their external 
edges are ſurrounded, fig. 2. u. . I. l. 


Tu fourth bone ſeems to me to be 
the hinder part of the os /phenordes ; be- 
cauſe, before the oſſifications begin, the 


placeofthis, and the body of the /phenoide 
bone is always filled with one cartilage, 


in which the oſſifications conſtantly be- 
gin in various points at ſome diſtancefrom 


each other, which in time are united in 


one; but, as it has been uſually reckon- 
ed a part of the occiput, I ſhall conſider 
it as ſuch. It is often called the cunei- 
form procels of the occipital bone. Ex- 
ternally it does not differ greatly from 
an adult, fg. 2. g. except at its condy- 
/oide proceſſes, which are much ſmaller. 


The cavity on its interior ſide, in which 
is lodg'd the medrula oblongata, is not near 


lo deep, at birth as afterwards, J. 9. g. 
Ir is connected at the condyloide pro- 


ceſſes, by cartilages, to the firſt and ſe- 


cond bone of the occiput, fig. 2. 7.7. and 
its anterior ſide joins the cartilage at the 
hinder part of the body of the os /phe- 


noides. 
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TuzsE four parts of the occiput joint- 


ly form the great foramen, thro which 


the medulla oblongata paſſes out of the 
skull, fg. 2. 7. 

BETWEEN two and three months af- 
ter conception, the places of the firſt 
and ſecond occipital bones are entirely 


filled with cartilages, but the fourth has 


a ſmall oſſification in it. 


ABourT three months the oſſifications 


in the firſt and ſecond parts begin pret- 


ty near the middle of each, and increaſe 


gradually in the ſame manner, until 


cach part becomes entirely bone; which 


_ Offa tem- 


porum. 


Os ſqua- 
moſum. 


generally happens in the cunciform pro- 


cCeſs between four and five months; but 


in the other parts, tho the allfications 


ſeem almoſt perfected at ſix months, yet 


theyare not t wholly compleated until af- 
ter birth. 


EACH of the temporal bones at the 


time of birth is compos'd of three parts, 


beſides the ſmall bones of the ear, which, 


as has been mentioned, are diſtinguiſh- 


ed by particular names. | 
THz ſuperior one, called os % 2 


fam, is a thin, broad, and almoſt ſemi- 


circular bone, externally {mooth, and a 


little 


LEcTuURE II. 


littleconvex, Pl. i. fig. I. H. fig. 12.h. It has 
a conſiderable e call d 2ygomatic, 
that riſes at the inferior part of the bone 
Juſt above the aumulus, fig. I. i. fig. 1 2. i. 


from whence it ſtretches forward to the 


proceſs of the os male of theſamename. It 


ith 


is much ſlenderer in fœtuses than in adults, 


and much leſscurved. Under the root of 


this proceſs there is a ſhallow oblong ca- 
vity, lined with a very thin cartilage, /. 


which in adults is much deeper, for the 
reception of the condyloide proceſs of the 


under jaw. The tubercle ſituated juſt 
before this cavity, on which the under 
jaw plays, when it is by the external pre- 


rygoide 1 muſcles drawn forward out of the 


cavity, is now ſcarcely perceivable. 
Bx TwEEN the hinder and lower part 


of the cavity, and the annular bone, there 


is a fiſſure, thro which paſſes that branch 
of the fifth pair of nerves, which, with- 
1n the 5 I is called chorda zympa- 


ni, fig. 2. 
Tre inten part of this bone is a lit- 


| tle concave, fp. 13. h. and its ſuperior 
| part pretty ſmooth. Near its bottom 


there is a ſmall ridge, which runs croſs 


© part of the bone, and by which the 9s 
H 2 fe 
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| petroſum is join d to it, much inthe ſame 
manner, as cpiphſes are join d tothe bones 
they belong to, fig. 13. 7.7. Juſt above 

this ridge there is a ſmall hole, which is 
not to be found in adults, J. The part 

below this ridge is rough, and in its hinder 
part there are ſmall cancelli; it forms the 
exterior and upper ſide of che cavity, in 


which the ſmall bones of the ear are con- 


tained, plate ii. fig. 8. m. 

Tas ſemicireularedge of this bone does 
not lapover the inferior ſide of the os pa- 
rietale now, as it does ſoon after birth. 

At its anterior fide it is ſpread a lit- 
tle over the temporal proceſs of the os 


ſpbenoides, and its hinder fide alſo laps o- 


ver the os petroſum, above the place, 


where afterwards grows the maſtoide 


proceſs. 

5 bone is called petroſum, from its general 
hardneſs in adults. Even at the time of 
birth many parts of it are harder than 


moſt of the other bones; altho its ſolidity 


and hardneſs gradually increaſe, until 


it arrives at maturity, when it becomes 
the hardeſt part of the body, except the 
enamel of the teeth. | 


Os petro- Tux inferior part of the remporal 
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A GREAT part of the petroſum is not 
form'dat birth, particularly the large and 
thick apophyſis, which is called namilla- 
ris or maftoideus, in the place of which, 

there is not ſo much as a cartilage; but 
the part, from which it afterwards ſhoots, 
llants from the arms upward to the 
cartilage, which now fills up the ſpace 
between this bone and the occiput, pl. i. 
g. 2.1.1. fig. 1 2. J. „ 
THE Ayloide epiphyfis of this bone, 
fig. 14. a. which is fituated juſt behind 
the poſterior part of the annulus near its 
hinder end, and juſt before the hole, 
wWjuhich is called the aguedufus Fallopii, b, 
is, at birth, and a long time afterwards, 
wholly cartilaginous. In ftuses it al- 
ways lies almoſt cloſe to the skull, croſs 
the meatus auditorius externus, with its 
end or point towards the fauces, in which 
7 roragy it continues ſome months after 
irth. 
Io cx found both theſe epiphyſes 
thus ſituated in a child turn d of four 
years of age, which could not ſpeak any 
word diſtinctly. From whence I con- 
jectured, their poſitions might be the 
chief, if not ſole cauſe of the great im- 
5 | pediment 
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pediment the child had in its ſpeech; 


becauſe as theſe epiphy/es are of a Py 1 


ſiderable length, the diſtances of the o- 


riginsof thoſe muſcles, which riſein them, 


and are inſerted into the tongue, muſt 


be conſiderably leſs, and conſequently, 


the force of their actions much varied, 


- when they he almoſt flat in the manner 


I juſt mention d, than when they are ſi- 
tuated almoſt at right angles with the 


petroſum, which are the uſual or natural 


ſituations of them under four years of 


age, as well as at maturi 
THE os petroſum has Hor {1des, two 


internal, which are within the cranium, 


and two external, which ar e without 
ON the external ſides there are ſeve- 


ral remarkable perforations, beſides the 
large paſſage tothe ear, which is perfect- 
ly covered by the membrana tympani, 


and ſurrounded by the bony ring, fig. 12. 


u. O. 0.0, That hole which is on the ſu- 
perior fide, juſt behind the root of the 
ſpyloide epiphyſrs, which is the paſſag ge o 
the portio dura of the auditory nerve, and 
is uſually called auæduc tus Fallopii, is of 
an irregular form, and in proportion to 


the 
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LECTURE II. 
the ſize of the ferus, larger than in an 
adult, fg. 14. 6. 


THE large hole on the inferior exter- 
nal fide, which firſt aſcends directly, and 
then runs forward, and penetrates at the 
end of the bone (not into the craniumm, 
thro which paſs the internal carotide ar- 


tery, and the beginning of the intercoſtal 


nerve) is generally rather leſs than in a- 


dults, fig. 2. v. w. fig. 14. d.e. The in- 


ferior external {1de has 16 ſeveral ſmall 


cavities in it, with many ſmall perfora- 
tions, and often a ſlender ſharp procels, 


fg. 14. c. which is generally broke in 


cleaning the bone. 


THE ſuperior ſide, beyond the annu- 


lar bone, where the maſtoide proceſs af- 


terwards grows, is pretty ſmooth, and 


has many ſmall perforations, fig. 2. . I. 


Ar the anterior end of this bone, juſt 


above the paſſage of the carotide artery, 
there is the opening of an irregular ſhap- 
ed tube, which runs backward into the 
cavity of the ear, known by the name 
of zuba Euftachiana, fo called from the 
greateſt and moſt accurate anatomiſt of 
his time, Euſtachius, its firſt obſerver. It 
3 opens intothe 7y7panum, juſt under that 


part 
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part of the anmulus, which is next the 


ſmall proceſs of the ſphenoides, fig. 2. x. 


Its end next the fauces is cartilaginous. 


THE internal ſides of this bone, which 


are within the skull, are in ſhape very 
different from adults fig. 13. The ſu- 
: perior {1de is not divided from the infe- 


rior by a ſharp ridge, which in adults 1s 


continued from one end of the bone to 


the other, but by a thick round one, 


Which about themiddleendsatthegreat 


hole, that runs under the ſuperior ſemi- 
circular canal , fig. n. from which ano- 
ther thick ridge runs back, and, as itap- 
proachesthe end of the bone „grows 285 


_t ſharp, Pp. 


On theſeſidestherearetwolarge per- 


forations, the anterior and inferior of 
which is called neatus auditorius integ- 
nus, fig. 13. o. which ſoon divides into | 
two, one of which 1s the beginning of | 
the aquaduttus Fallopii, the other ſoon 
ends in ſeveral ducts, which afford paſ- 


_ ſages to the portio mollis of the ſeventh . 


pair of ner ves into the ve//ibulum and | 
cochlea; thro it alſo anartery paſſes. This 
 meatus is larger, in proportion to the 


lize of the bone, than 3 in 2 adults, 


ABOVE 


LECTURE II. 


AzoOvE and behind the meats inter- 
nus is a larger hole , which, thoat birth 
is ſo conſiderable, in adults is often {carce- 
ly vitible, and never half as big. It has 
over it a large round ridge, which, as has 
been mentioned, 1s the upper ſrenicirey- 


lar canal i. From the bottom of this 
ridge, or a little lower, there is another 
ſomewhat leſs, within which is the infe- 


rior ſemicircular canal, and under that 
a ſmall perforation. 


ON the upper ſide of the bone there 


is a long hollow or fulcus, in which are 


ſometimes a few ſmall holes, obſerved 


by Halſalvas, but never to be ſeen in 
adults. About the middle of this /z/ci/s 


there is a hole larger than the reſt /, and 
a little more forward than that, juſt be- 


low the ſalcus, there is the opening of 
the canalis Fallopii, 1. 

Tus cavity on the inferior fide, in 
which the ſinus lateralis dure matris 
ends, is not near ſo deep or large as in a- 
dults . Under the inferior ſemicircular 
canal there is alſoa hollow which is not to 
be found, when the bone is full grown. 
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TFE moſt hinder part of the petro- 
ſum is not perfectly form'd at birth, but 
has about it a cartilage, by which it is 
join d to part of the os parrezale and bc- 
cipitts, fg. 1 2. K fig. £3. K. 3 
Ar two months after conception the =. 
0s fquameſum is not begun to be form'd, | 
but the per 'ofum 1 is altogether cartilagi- | | 
nous, and with proper care the /ty/oide | 
 epiphyfis may then be found. 

Abou three months the ſquamoſum 

1s partly generated, andits Zygomutic pro- 
cCeſs is fo much form'd, as to reach al- 
moſt the ſame named proceſs of the os 


malr, plate! 11. . 6. But the; petroſum 1 18 


AS „ eas Ac 


yet wholly cartilaginous. : 
Ar four months the /quamo/rum is a 5 
little increaſed , fig. 2. a. fig. 5. and the 
08 bet, g is hn to oltity, fo. 4. But 
the ſhapeof it at that time is very differ- | * 
ent from what it has at birth „ Hg. 2.0. b. 6 
. 3 I 
= go five months the fruamaſum ; 
18 ſo enlarged, that it touchesthe tempo- 1 
ral procels of the /phenoide bone, and al- 
moit reaches the parietal, and its ⁊ygo- 7 
matic procels is entirely form'd. The r 


pero lain has then anoſſification near the 
foramen 


4 LkEkerokk II. 
foramen rotundum, and alſo one, and 9 
| ſometimes two others, in the hinder part J 
pt it, near the canales ſemicirculus es. #9 
Arx {ix months the different oſſifica- 1 
tions in the pelrgſuimm are united, plate ii. — 14 
fig. 1. and the beginning of the rides En 1 
fachiana is form d @, as allo a ſmall part 164 
of the carotide duct; but the hinder part ö 1 
of the bone is yet moſtly cartilaginous. | 5 
Ar ſeven months the greateſt partof 
the perfgſuim is generated and oſſified, 
except at its poſterior end, there is acar- 
tilage, fg. 9. k. which gradually leſſens, 
bat is not totally gone until after birth; 
andat the hinder Tau of theinferior and 
external edgeof the /qramſum there re- 
mains a thin cartilage almoſt as long. 

Wirumd the os petroſumare contain- 
ed the little bones and other parts of the 

organs of hearing, to which there are 
two paſſages already taken notice of; 
but the armlus, or bony ring, w hich * 
rounds the great aperture to the tympa- 
zum, remains to be deſcribed. _ 

Tuo this bone has the name of an- ama... 
mus, or circulus, its two ends do not 
meet, but are join d at a {mall diſtance 
from each other to the os /quams/tum, 

bd the 
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the anterior end generally cloſe to the 
root of the 2ygomaric proceſs, and ſome- 


times a little beyond it, and the poſteri- 


or at the end of the inert edge of the 


Squameſum, where it joins the perrgſum, 


Plate i. fig. 2. 5. E. It is a narrow bone, 


externally a little convex, and internal- 
ly has a ſlcus or groove in it, tothe edges 


of which is fixt the membrana tym- 
pant, plate ii. . 12. 


Ar birth it isjoin d by membranes tothe 
edges of the aperture it ſurrounds. At its 
anterior end, on the internal ridge, there is 

a proceſs, which touches the neck of the 
malleus, and is by a membrane join d to 

it, fig. 8. 1. Both its ends] have found Þ 
in ſome ſubjects perfectly united to the 
JSquamoſum, in others only the anterior 


one, and ſometimes neither. 
BE TORE three months after conce- 


ption this bone is form'd, and then is al- 


moſt as fine as a hair; ad between three 


and four months it is very elaſtic, and 
may, by freeing the ends of it, be ſlipt | 


out of the duplicature of the membrans 


7ympani,asout of aſheath, fig. 14. From 


this time it gradually increaſes, and 


grows leſs claſtic, 


On 


LECTURE II. 69 


ON the ed Ses of the annulus 15 {tretch- Membrana 
ed a double membrane, well known by e 
the name of nembrana tympani, plate i. 
fig. 1 2. u. plate ii. fig. S. a. At birth theſe 
membranes are eaſily ſeparated. Fal- 
alva ſays, the internal one is a produ- 
ction of the dura mater; and the external, 
2 membranous expanſion of the kin 
that lines the 2nea!s auditorius externus. 
But to me they ſeem both to ariſe from 
the membrane, that lines the cavitas tym 
pant; for the external is a continuation 
of the internal, which, when raiſed near 
the ammulus, manifeſtly appears to be con- 
tinued round that bone to the internal, 
and the bone to be contain'd in, or "Wi 
rounded by the two membranes. Thein- 
ternal membrane may always in Fœtisses, 
with propercare, betraced to othat which 
lines the tympanum. = 
THe injections of the great Ru 2 
| has put it paſt diſpute, that theſe mem- 
| branes are well ſupplied with blood-veſ- 
| fels. But in fœtuses, and very young in- 
fants, the nembrana tympani is covered 
by a peculiar white tegument, analogous 
to a membrane, plate 1. fig. 1 2. n. which 


Kryſch tound to have no blood- veſſels, 


and 
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and therefore was by him ſuppoſed to 
be a continuation of the cuticle. But, 
Du Verney thought it was only a mu- 
cilaginous ſubſtance, indurated into a 


membrane. Jo me it ſcems to be part- 


ly mucilaginous, and partly membra- 
nous; Full the external part of it, 
which is always white and ſoft, may be 


_ eaſily waſhed away, or rubb'd off from 


the internal part, which may, with care, 


be traced to the cuticle, or membrane, 
that lines the aucatus. 


VALSALV A ſuppoſcs this mem- 


brane to be often the cauſe of deafneſs, 
when it does not come away, which he 
thinks might be relieved by ſurgery. | 
IEE uſe which nature deſigns i it lor, 
pr robably is to prevent, for ſome time af- 

ter birth, ſounds operating much, if at 


all, on the organs of hearing. 


Tn E ſituation of the nen Arg tym 


pam, in fetuses, is not near ſo horizon- 


tal, as that of adults. It is always kept 
flretched by the handle of the malleus 
pulling ; it inward by which is cauſed ex- 
; ternally a large conoide cavity. 
Tua this membrane ſometimes has 
A | perforation | in adults, is paſt diſpute ; 
a but | 


| MEE. 


LECTURE II. 
but whether there ſhould naturally be 
one, I much queſtion ; becauſe, by the 


many experiments I have made, I never 


yet could force air, either throthe exter- 


nal aneatus into the cavitas tympant, or 


thro the Euftachian tube into the anea- 
ZOs; 

In fees under five months the two 
meinbranes, that form the zneinbramu 
7ympani, are almoſt wholly ſeparate; the 


internal one making, together with the 


membrane that lines the cave rympa- 
ni, a ſort of bag, in which the ſmall bones 
of the ear are contain'd, and the exter- 


nal membrane 1s but looſely ſtretched, 


and is not pulled inward by 1 the malls, 


plate Bl. fig. 2. c. 


WuEN the zneimbrana yinpani is re- The bones 


of the car. 


moved, the ſmall bones of the ear are: ap- 
parent, which are next to be deſcribed. 
They are four in number, knownby the 


namesof malleus, ZICUS, 0 orbiculare, and 


 ſlapes, plate ii. fig. 7. At birth all theſe 


ny are very little leſs than at maturi- 


ty, fig. 15. Hg. 17. fig. 19. and ſcarce- 
I > at all differ from adults, except 1 in the 


ſolidity of their tubRances, 


Tur 
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Mallens. 


and theſubſtance of theneck ſmall pro- 


Iucus. 


HU MAN OSTEOGENY. 
Tu head of the malleus is hollow, 


ceſs and handle are cellular, fr. I 6. all 


which in adults are ſolid. The carti- 
lage, that covers that part of the head, 


which is articulated with the ic, ap- 
pears to be a little thicker than at matu- 


rity, and the long proceſs is a little thin- 
ner than an adult one, fg. 7. a fig. 1 5. a. 


Tus body and legs of <A incus, or anvil, 


are hollow/ V. 18. The cavity on its head: 
in which is received the head of the l. | 
leus, is lined with a cartilage, which, tho 
very thin, is thicker than in an adult. At | 
the top of its ſhort leg there is a ſmall | 
cavity, which in adults is ſcarcely viſi- 
ble, as chere is alſo in the ſame legaſmal 


roundiſh one, in which a en is 


fixt. 


TIE os orbiculare, * 17. C. is ſo fraall 


that i its exiſtence has been often queſtion- 
ed. At birth Icannot diſcover any dit- 


ference from the adult, Except in its ar- 


ticulation, which then is fo looſe, that, 
before it is dried, it may be plainly per- 
ceived, by moving the bone © gently with 


your finger 
Tub 
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Taz /tapes, fo called from its reſem- Seay 
blance of a ſtirrup, is not now ſo per- 
fectly of that ihape as it is at maturity. 
Ir is not difficult in f@zses to diſco- 
ver the perioftewm of theſe bones, tho it 
is much finer than the perioffeum of the 
other parts; therefore I think it ſtrange 
that ſo many authors ſhould report them 
to have none. 5 
IT is almoſt three months after con- 
ception before any of theſe bones be- 
come viſible. At three months, what 
is form'd of the nalleus is entirely carti- 
laginous, as is all the incus, except at the 
top of its long leg, where there is ſome- 
times a ſmall oſſification. The head of 
the Hapes is a little oſſifiede. 
Ar four months the head of the na. 
leus is a little oſſified, and its long pro- 
ceſs, which then appears like a fine hair, 


4. 


| but is not more than the tenth of an inch 
: long, and the little proceſs alſo is oſſifi- 
; ed ; but the neck and handle are then 
. _ cartilaginous. The head of the cs 
: is partly cartilaginous, as alſo the extre- 
i mitiesof both its legs. The os or6:culare is 


juſt viſible. The bottom of the legs of 
— * = 
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the apes is cartilaginous, but the baſis 


is Oſſified. 
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Ar five months the head of the al- 


| lens is perfectly oſſiſied, as are likewiſe 


all its other parts, except its neck and 


handle. The 72czs is all oſſified, except 


at the extremity of its ſhort leg. The os 
orbiculare i is yet cartilaginous. The fra- 


pes is perfectly oſſified. 


Ar fix months all parts of theſe bones 
are oſſified, and differ from full grown |} 


ones only a little in ſize, except the „a- 
bes, the body of which is then much 


rounder than it is afterwards. 


Arx three months after conception 


theſe bones touch the ſides of the cavity 


they are contain di in, which cavity is not 


ſo large, in proportion to the fize it af- 


terwards grows to, as theſe bones are. At 


both threeand four months, the long leg 


of the incus and the handle of the nal. 


leus almoſt touch one another, which af- 


terwards gradually recede from each o- 


ther. The body and ſhort leg of the 


incus at four months juſt touch the ex- 


ternal ſemicircular canal, from which 


afterwards, by the increaſe of the cavity, 


it 1s gradually removed, At the fame 
tune, 
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time, the head of the apes is very near 
the cavity, which contains its muſcle ; 
but at five months, andafterwards, that 
cavity is removed further from it. 

ALL theſe bones, from their firſt, ap- 
pearance, until almoſt fix months after 
conception, ſeem to be cloſely enveloped 
by the membrane that covers the cavi- 
zas tympani, and forms the inner part of 
the membrana tympani. But when the 
cavity becomes much bigger, and the 

bones at a greater diſtance from its ſides, 
then part of that membrane forms liga. 
ments, by which the head of the 1 
and the incus and its ſhort leg are fixt to 
the ſides of the cavity; which ligaments 
are, ſo ſoon as form'd, much the ſame to 
appearance as in adults. except in their 
length, in which reſpect they increaſe a 
little, as the cavity enlarges. 

Wr now come to examine the vari- 
ous cavities contain'd within the '9s be- 
troſum, which are part of the organs of 
hearing, 

Tas largeſt and moſt conſiderable of Tu. 
theſe is call'd the zy-mpanum,or drum; it 
is divided into three parts, the anterior, 
poſterior, and middle. 1 

K 2 TAE 
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TE anterior is that, in which the 22a 


Euſtachiana opens, and where the canal 
of the muſculus internus mallei is ſituat- 


ed, by Du Lerney called ſemicanalis, 


which inthe fot r runs {traight from the 


Foramen ovale to the orifice of the Eu- 
Rachiantube,andismuch narrowerthan 


in adults. 
Tur hinder part of the zynpanum, 


commonly called cavitas or finuofitas 


1maſtoidea,is at birth much leſs than in a- 


dults; becauſe the ide apophyſis, in 
which a great partof it isafterwards con- 
tained, is not then generated. 
Tn E middle of this cavity, in which 
the ſmall bones of the ear are contain d, 
is leſs at birth than at maturity, eſpeci- Y 
ally its inferior part; the cells or ſmall | 
cCaverns of which are not then near ſonu- 
merous or large, as they are afterwards. 
All the protuberances in it are conſi- 
derably ſmaller. The foramen ovale is as 


long, tho not ſo wide. The rotundum 
is rounder than in an adult, and turn'd 


more toward the membrana 7ympant. 


The {mall bony fibres, which in adults 


mAY: be ſeen going! from the inferior ſide 


„ „ „ RR VO ie ry 


of 
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of the cavity to the protuberance of the 
cochlea, J never found in fetuses. 


A FULL grown fatal cochlea is rather ci & 
leſs than an adult, l. ii. fg. 10. a. but the . 


micircula- 


candles ſemicirculares, hic. d. are much of *. 

the ſame ſize, except at their openings, 

which ſeem tome tobe ſomewhat larger. 

Tur membrane or perioftcum, that 
lines all the cavitiesof the ear, is at birth 
exceeding fine, tho it is much thicker 
than it 1s at maturity. 

Tux cavity of the gnßpamum in fe- 
7uses of two months, is ſcarcely viſible, 
and the membrana tympami lies almoſt 
flat on the perro/um; for the ſmall bones 
are then imperceptible, but the foramen 

ovale and rotundlum, and the Jemicircu- 

lar canals and cochlea, tho very ſmall, 
may be perceived. 

Ax three months the cavity of the 

drum isform'd, but the protuberancesin 

it are hardly viſible, except that of the 
cochlea, which touches the nembrana 
tympani. Both the foramen ovale and 
rotundum, tho very ſ mall, are, in propor- 
tion to the ſize of the cavitas tympant, 
much larger than in an adult, and they 
boch are parallel to the membrane tym 
Hani. 
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pani, The rim of the foramen rotun- 
dum is then oſſified. The figures of the 
cochlea and canales ſemicirculares, tho 
now cartilaginous, are much the lame 
as in a full grown ferrs. 


Ar four months the cavi vity of the 
drum is much enlarged, and the begin- 
ning of the cavitas maſtoidea is formed. 
The protuberance of the cochlea is then 


oſſified, and is at a greater diſtance from 
the mendrand tympani. | 
Ar five months the upper {ide of this 


cavity is much increaſed, and the infe- 


rior begun to be generated The cana- 


les muſculi Fallopit, Eufrachit, and api 
dlis, are now oſſiſied. 
Ax ſix months the cavity is wholly 


oſſified, and is pretty much enlarged, 


Oe ſphe- 


Augi des. 


from whack time it gradually increaſes; 
and about ſeven months the ſmall oath 
or caverns in it begin to be generated, 
and the foramen ovale is much the ſame 

as at nine, but the foramen rotundum is 
not then turned toward the inferior ſide 

of the cavity, as it is in the next month, 


Plate ii. fig. 7. c. fig. 9. a. b. 
TRE next bone to be deſcribed, Which 


is COMMON both to the face and Aufl is 
called 
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called /phenoides, or cuneiforme, plate 1 li. Fl 
fig. 20, 21. Thishasthegreateſt variety of 
parts, diſtinguiſhed by different names, — 
of any bone in the body. At birth it [| 
conſiſts of three diſtinct bones, connect- pil 
ed together by membranes and carti- — — Y 
lages, which afterwards become inſeppa - 1 
rably united. The middle, or thickeſt Wo 
part, by which it joins the vomer before, _ 
and the fourth bone of the occiput be- 1 
hind, I ſhall call its body, TT if 
the hindet partof which is now cartilagi- 4 
nous, fig. 20. c. and as for the twobones, 
which are join'don each ſide toit, I ſhall, 
as Ingraſſius does, deſcribe them under 
the names of the great wings of the /phe- 
noides, b. G. I begin with the body, on 
both the external, as well as internal 
parts of which are ſeveral conſiderable 
. 

INTERNALLY, there are two {harp 

FF tranſverſe proceſſes, call'd the little wings 

of this bone, fig. 20. g. g. Theſe form 

che hinder part of the upper ſide of each 

„orbit, and the upper ſides of the ſuperior 
4 orbitary fiſſure, and are now oflified, tho 

1 | their figure differs a little from adults. 

s | The anterior ſides of thele app Hes are 

4 looſely 
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looſely connected by membranes to the 
hinder ſides of the orbital proceſſes of 
the frontal bones. In the middle be- 
tween them there is a notch , in which 
is received part of the os ezhmoides. = 
Bux the little wings there are four 
other proceſſes, called clinoides; the two 
anterior are now oſſified, f. f. but the 
poſterior are entirely cartilaginous d. d. 
Between theſe proceſſes is a cavity, ge- 
nerally called ella Turcica, e. whichis all 
bone, except a ſmall ſhare of that part 
of it, which joins the poſterior clinboides, 
Where it is cartilaginous. 
ExTERNALLY, onthe middle and fore 
part of this bone, there is a thick riſing, 
which is the root or beginning of what 
is uſually called the azr/gos procels of this 
bone; becauſe it has not a fellow, as all 
the other proceſſes have, fig. 21. d. The 
lower part of it is now received into the 
Hinder part of the ver by /chindyleſis, pi 
and the top of it is joined to the natal I de 
lamella of theosethmoides. At birth it is far 1 5, 
from being perfectly form d, but in ſome ni 
ſubjects it is much more ſo thaninethers ; 
N each fide of this body there is an ral 
apophyſis, to which is tixtone of the great gle 


wings, 


- 
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wings, which apophy/is is ſtretched out 
backward toward the cuneiform proceſs 
of the occiput, fig. 20. 7. 7. 

ON each of the great wings of the 
ſphenoidesare four apophyſes, diſtinguiſh- 
ed by the names of ze-poral, orbital, pre- 
rygoide, and ſpinal. 


Tux temporal proceſs makes part of 


the temples, under the Ygomatic pro- 
ceſs of the os malæ, and the anterior part 
of the ſame named proceſs of the os /[qua- 


moſum, plate i. fig. 1. J. plate ii. fig. 21. e. 
It joins the hinder edge of the os male, 


and runs a little under the anterior one 


of the /quamoſum. Its ſuperior edge is 


not grown enough to touch either the 


frontal or ſyncipital bone, but there is a 


ſmall aperture between them, in which 


aperture, plate i. foo. I. you may ſee the 


beginning of three % Hormiana. 

Ar the lower and back part of this 
proceſs, there runs out a ſpinal one un- 
der the condyloide cavity of the os /qua- 
| moſum,in fœtuses, almoſt qu ite to the an- 
nular bone. 

O the anterior edge of the tempo- 


ral proceſs, is join d almoſt, at right an- 
gles, the orbital proceſs, which forms a 


oreat 


Or 
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great part of the hinder ſide of the or- 


bit, the ſuperior edge of which is very 


looſely 3 Join'd by membranes, that cover 


it, to part of the external ſide of the or- 


bital procels of the os frontis, plate ii. 


fig. 21. , 


AT the bottom of the temporal and 


orbital proceſſes is the apophyſis, called 


pterygoides, or aliformis, from its ſuppoſ- 
ed reſemblance to a bat's wing, plate i. 
. 2. d. It is divided into two alz, the 


internal of which is very much leſs, in 


proportion to what it is in adults, than 


the external. The cavity between theſe 


_ ale, in which the internal periſtaphyline 
muſcle riſes, is not formed, but the hook 
at the top of the internal ala, e. round 


which plays the tendon of the juſt nam- 


ed mulcle, is perfectly generated. 
Tun number of perforations, thro 


which conſiderable nerves and blood- 


veſſels paſs, are in a full grown fetal ſphe- 
710ide bone the ſame as in adults, and dif- 
fer only from them alittle in their 1 mag- 
nitude, which is generally greater, in 
proportion to the ſize of the bone, tan 
in adults: But thoſe ſmall holes at the 
bottom of the ſella Turcica, are oftner | 
more 
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more in number and larger than 1 in a- 


dults, plate 11. fig. 20. e. 

Ar birth there is only the beginning 
of the large cavity, which in adults ge- 
nerally is to be ſeen in the body of the 


/phenoide bone, and then! it is almoſt fill- 


ed with cartilage. 

Ar two months after conception, the 
placeof the os /phencides is ſupplied, part- 
ly by membranes, and partly by carti- 
lage, che body being entirely cartilagi- 
nous, and the great wings not generated. 

_ AgovurT three months the great wings 


begin to appear, and three ſpecks of oſ- 


ſification are to be ſeen, one in the bo- 
ay, and one in each of its {mall wings, 


Flat ii. fig. 25. &. b. c. 


Azobr four months the great wings 


are much increaſed, and there are now 
fix offifications in the body; two in the 
little wings, which are now pretty long, 
two in the; anterior clinoide apophyſis and 
two in the Hella Twrcica : fo that at this 
time, as Kerckringius rightly obſerves, 
this part conſiſts of eight diſtinct bones, x; 
 belides cartilage, fig. 24. 
Ar five months the great wings are 
almoſt form d, and the little wings are 


— near 
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near oſſified, and a conſiderable part of 
the body is 5 bone. 


Ar fix months the great wings have 


almoſt the ſame hape they have at birth, 
fig. 22. except the inner ala of the pre- 
Noide apophyſis the beginning of which 
is then ſcarcely form'd. The little wings 


are entirely oſſified, fig. 23. g. g. except 


at their roots, h. where they | Join the 
body of the bone, and are muchbroad- 


er, in proportion to their ſize, than they 


are a month or two afterwards. The 


middle of thebodyof the bone e. is oſſi- 
fed, as are its lateral Proceſſes, to which 
the great wings are join d, ii; but its a- 


⁊ygos proceſs is cartilaginous, and Its 


_ c/inoide proceſſes, d. d. f. f. 


Azour ſeven months the oſſiſications 


are almoſt as much compleated as at 
nine. 


Os Fu Tu k laſt bone, which is common to 
which! is ſituated in the middle and fore 
part of the Skull. At birth it is compoſ- 


ed of various parts, ſome of which are 
oſſified, and others intirely cartilaginous. 


Trar part, which is placed horizon- 


tally] between the orbital apophy/es of the 


frontal 


the face and cranium, is the ethmoides, 
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frontal bones, which is always full of 7 8 0 = 
ſmall holes, from whence it is called /a- | | 
mella cribroſa, is entirely cartilaginous, 1 
as is alſo that part of it, which is called 
thenafal /amella, plate ii. fig. 26. a. from N | 
its making the ſeptum naſi, and the pro- | 
ceſs commonly call d criſta gallib. which 
paſſes! thro the middle of the /amella cri- 
broja into the cavity of the skull. 
Tux parts of it, which are called ofſa i 
ſpongioſa, orm in ſuperiora,arepret- 1 
ty much oſſified, eſpecially where they al 
join oneanother, 7 28. a. but their poſte- "il 
rior parts gradually decreaſe in breadth, nM 
and end 1n two very {lender cartilages. "oy 
The ſubſtances of theſe oſſified parts are bl 
rather more ſpongy than in adults. 4 
, the external ſides of theſe bones, 1 
there is a thin ſmooth Jammella, called os 
planum, fig. 29. b. which makes part of 
the inner fide 25 the orbit: This now is 
almoſt ſurrounded by acartilage, which 
runs under part of the orbital proceſs of 
the ſuperior maxillary bone and the 0s 
unguis, a. a. 4. 
Ar four months aſter conception the 
os ethmoides is altogether cartilaginous; 
but the off ilications of the ofa Plana be 


gin 
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gin ſoon after, and at {1x months they 
are as much oſſified as at nine; as like- 
wiſe by the ſame time, or ſoon after, are 


the ofa ſpongigſa, altho they do not be- 


gin to oſſify by near a month fo ſoon as 


the plana, fig. 30. 


THz bones of the face are now to hs 


| deſcribed, which are divided i into thoſe 
of the upper and inferior jaw. 


THz number of the bones of the up- 


per jaw are the ſame in full grown f@- 


tuses as in adults, except the teeth, which 


I never found at the time of birth to 


exceed twelve in number. 


ITE firſt of theſe bones are the ofſa 


naſi, ſo named from their ſituation at the 
ſuperior part of the noſe, Plate i. fig. I. in. 
plate ii. fig. 28. c. They are at birth ſo 


perfectly form'd, as not to differ ſcarce- 
ly at all in their ng] {urtaces from 


adults; but on their internal ſides they 
are rougher and more porous. 
T EIR connex1ons, above to the na- 


Al apophyſes of the frontal bores, and la- 


terally to the ſame named proceſſes of 
the upper maxillary bones, and to one 
another, are looſe, and altogether by 
| membranes, 


| Tursk 
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Tus E bones, by the fourth month 
after conception, are generally as much 
form d, in proportion to the bigneſs of 
the 22 as at nine. They oſſify, and 
acquire the ſhape they uſually have at 
birth, when they are ſo ſmall, that it is 
impoſſible toobſerve the mannerof their 
production. 


TAE /a unguis A are ſituated at the in- Of unguis 


ternal corners of the orbits, Pl. i. fig. I. 1. 
They are at birth perfectly oſſified. The 
ſide of each of them next the orbit is as 
ſmooth as the os planumm, and its ſubſtance 
much the ſame; but the ſide next the 
nares is rough, plate i iii. fig. 1. Its an- 
terior part, which has a fofſa, or groove, 
in which the lachry mal bag and partof 
its duct is contained, from whence it has 
the name of os lachrymals, is full of 
{mall holes, and 1s very thin and brit- 
tle. 
IT ERES E bones are > joined to the ofſa 
' frontisand mavxillaria ſuperiora by mem- 
| branes, and to the ofa plana both by 
membranes and cartilages. 
Azour four months after conception 

they are ſo ſmall and thin, astobeſcarce- 
ly viſible to the naked eye. 
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BeTweeN five and fix months, they 


are partly oſſified, and between {1x and 


ſeven months, they are almoſt as much 


form d as at birth. 
Tar Ja malarum are two Irregular 
ſhap d bones, with four corners or points. 


At birth they differ very little from a- 
dults, except at their ends and ſides, where 


they have not, like adults, indentations 


for their better and ſtronger connexions 
with other bones; but are looſely joined 


by membranes to the bones they touch. 
. i. fig. I. 0. plate iii. fig. 2. 


AT three months after conception 
the offa malarum begin to be generated, 


and have, by the fourth month, nearly 


the uſual ſhape of full grown fetal 


ones, and are perfectly oſſified, fig. 3. 
THE ofſa maxillaria ſuperiora are the 


largeſt bones of the face, plate i. fig. I. p. 


fig. 2. a. a. The external parts, which 


form the greateſt ſhare of the upper jaw 


and bottom of the orbit, do not differ 
very much in ſhape from aduls. 


TAE naſal apophy rs of each bone is 


rougher, plate i. fig. 1.9. and has, onthat 
part of it next the orbit, juſt before the 


edge of its inner ide, a ſhallow groove, | | 


Il 
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in which are ſeveral ſmall holes. The 


top of the naſal apophy / does not end 


ſquare and rough, like adults, but 1s 
e oft, plate iii. fig. 4. a. and does 
but juſt wah the frontal bone, to which 

it is looſely join d by membranes. 
Taz orbital proceſs is more concave 
and porous at birth than afterwards, 


Fg. 4.6. There is then the appearance 


of a ſuture along the middle of that 


part of the bone, which covers the ca- 
nal, thro which paſſes the ſecond 


branch of the fifth pair of nerves. 
Trar part of the bone, which ishol- 
lowed for the reception of the os mal, 


fo. 4. C. and is covered by it, is full of 
ſmall holes, and has higher edges and 


ſharper, without indentations, than a- 
dults uſually have, and at the bottom or 
extremity of it, there are not any riſings 


or many inequalities. Under the orbit 


the bone is thin and porous. 

Tus internal part of the os maxi/lare 
ſuperius may be divided into two parts, 
that which forms the anterior or great- 


| eſt part of the palate, together with the 


ſockets of the teeth, plate i. fig. 2. a. a. 


1,2, 3, 4 5- and that part which makes 


the 
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HuMaNOsTEoGENY. 
the bottom and fide of the nares, pl. iii 


fig. 5. e. e. e. 
Pas firſt mentioned part is ſituated 


horizontally, the upper ſurface of which 


makes at leaſt three fourths of the bot- 


tom of the ares, and the inferior ſur- 
face as much of the palate. It is much 
thinner, and as porous as in adults. At 


its anterior part there is a ſuture, extend- 


ed croſs the palate, generally from the 


internal edge of the dens caninus on one 


tide, to the ſame edge on the other ſide, 

plate i. fig. 2. b. Juſt before the middle 
of this ſuture is the foramen mnciſroum, 
much larger, in proportion to the ſize of 
the bone, than in adults. The diviſions 
of the ſockets of the teeth are but few, 


and exceeding thin and brittle. The 


fide of this bone, next the ares, is al- 
moſt covered byathin bony /amell/a, un- 


der which ſlides part of the os palati. 


TE antrum Highmorianum 1 is pretty 


large, plate i iii. fig. 5. f. tho not fo big, 


in proportion to the 1 of the bone, as 


in adults; no part of it is now covered 
by the os palati, as it is afterwards. The 
paſſage for the lachrimal duct is ſmall, / 


Turf 


LECTURE II. 


THESE bones are connected to one 


another, along the middle of the roof 
of the mouth by /y-phy/is, above which 
connexions, within the ares, is fixt the 
bottom of the ver on a very ſmall 
ridge, much leſs, in proportion tothe ſize 
of the part, than in adults. 

Azour three months after birth a 
great part of theſe bones is form'd, but 
ſcarcely any cavities for the teeth. 


Ar four months they have pretty near 


the ſhape of fullgrown fetal ones, Pl. ii. 
fg. 7. and at the ſuture, which is at all 
times of life viſible croſs the anterior part 
of the roof of the mouth, each bone is 
generally divided intotwo diſtin | parts, 


from between the dentes canini and in- 


cif vi up to the bottom of the noſe. The 
horizontal part now has the bony /amel- 
/a on its ſuperior ſurface, 

BETWEEN five months and nine them 
is but little variation, except in the'gra- 
dual forming of therim of the orbit and 


the foramen juſt under it, called orbiter 


externus, the lachrimal aua to the Aa- 


res, and the antrum Highmorianum, the 
j FE is generally vi- 
ble about the ſeventh month, tho ma- 


beginning of which la 
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ny have reported it not to be ſo unti} 
ſome time after birth. 

THz ofa palati are ſituated at the 
hinder part of the ares and palate, of 
both which they make not more than a 


fourth part; tho in /&75es they are larg- 


er, in proportion to the length of thepa- 


late, than in adults, plate i. fig. 2. c. c. 


TRE anterior end of the horizontal 


part of this bone is received between the 


two bones of the horizontal] part of the 


os maxillare ſuperins, plate iii. fig. 5. i. 
. b. C. and at the time of birth it re- 


ceives the hinder edge of the ſame part 


of that bone into a ſhallow groove. 


THAT part of it, which is called its 


naſal /amella, h. and runs up the poſte- 


rior part of the fide of the ares, is very 


thin and brittle; at the top of it there is 


” aproceſs, in ſome ſubjects ſquare, fig. 4. 


and inothers long, fg. 6. d. which makes 


a ſmall bit of the orbit, quite at the end 


ol its inferior ſide, under which procels 


there is not ſuch a hollow or cavity, as 
is generally to be found in adults. 

Ar the external and hinder cornerof 
the palate, there runsout a proceſs on the 
external ſide of the Prerygoide procels od 

tac 


Ererü i II. 


the os Jphenoides, which is much ſharp- 
er than in adults, 5. 6. 2. 


THESE bones are joined to one ano- 


ther in the ſame manner as the palate- 
part of the maxillary bones are, and 
have in like manner alſo the vomer fixt 
on them. 

BRrOkE three months after concepti- 
on, theſe bones begin to be generated, 


and have nearly the ſame ſhape of full 


orownfatalones, when they are ſoſmall, 


as rarely to be ſeparated from the mem- 
branes, in which they are contained, 
without being broke. 


TE ofa pongigſa inferiora or tur- 
binata are ſituated at the inferior part of 
the ſides of the ares, under the ſame 


named part of the ezhmmoides, and are at 


birth about as much form'd as they, 
plate ii. fig. 28. d. They are connected 
to the ofſa maxillaria ſuperiora by the 
membranes, that line the ares, and co- 
ver them. 


IN theſe parts 1 have never found a- 


ny oſſifications, until near five months 


after conception, and then the oſſifica- 


tions increaſe ſo faſt, as to be almoſt as 


much perfected at fix months as atnine, 


E Tur 
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Vomer. 


Lower 
jaw. 


Human OstEoGtNy. 
Tue laſt bone of the upper jaw is the 


vomer, ſo called from its ſuppoſed reſem- 


blance toa plough- -ſhare, Plate ii. fig. 2b. c. 


All that is form'd of it, are two thin po- 
rous bony /amellz, joined togetherattheir 


inferior ſides, d, where the bone is by 
 ſympbyſis theben to the ridge, which, 


as has been mentioned, runs along the | 


middle of the bot of the mares. 


It receives all the bottom of the ſeptum 
naft between its two lamelle, and behind, 


at its poſterior end, it receives the bot- 
tom of the middle and anterior procels 


of the body of the ſphenoide bone, Pl. l. 


. 2. 8. 
BET w EN three and four months al- 
ter conception, it has much the ſame 


ſhape as a full grown fœtal one uſually 
has. 


TEE lower | jaw, always at birth, con- 


fiſts of two bones, joined together atthe 


middle of the chin by membranes, Pl. ui. 


Fg. 9. 4. 4. b. where they are afterwards 
ſo Ris united, as not to have the 


leaſt appearance of a diviſion, 


Tux hinder proceſs of each of theſe 
bones, by which it is articulated with the 
05  Squamoſum, 1 is now much ſhorter, 1 in 


Proportion 


LECTURE II. 
proportion to the reſt of the bone, than 
it is in adults, c. c. The intervening car- 
tilage of this articulation has more the re- 
ſemblance of a thick ligamentous mem- 
brane, than of a cartilage. 

THE hinder ſide of the anterior or 
cCoronidle apophyſi 5, into which the crota- 
phyte mulcle is inſerted, is much ſhort- 
er than in adults, d. d. 
Fach of theſe bones is compoſed of 
two thin ſides, join d together at their 
bottom; the interior is much more com- 
pact and ſmooth than the exterior, which 
is very porous, and unequally thin. 
Bx rw E EN theſe ſides isa large cavity, 
divided by thin bony /epta into five 
- cavities; 1, 2; 374 5. in which are con- 
tained the teeth in their bags. At the 
bottom of this cavity runs a large branch 
of the fifth pair of nerves, and an arte- 
ry which goes to the internal part of the 
bone, and affords a branch to every 
tooth-bag; there is alſo a vein which 
runs to the jugulars. The part of the 
cavity, in which the dentes inciſivi and 
caninus are contained, is not ſo deep as 
that which contains the molares, by rea- 
lon of the bottom of the bone under 
them 
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them being thicker than in any other 
part. The holes on the chin are more 
| backward than in adults. 


Tuxsk may be reckoned among the 


_ earlieſt generated bones; for they begin 


out any partitions, fig. 12. 


to be form' d before two months after 
conception. 


Ar three months the coronide pro- 
ceſs is viſible, fig. 11. d. and the begin- 


ning of the ſockets of the dentes inciſi. 


2! ; but the inner fide of the bone is 
not produced higher than the bottom 


of the cavities for the dentes molares, a. 
Theſe bones are now almoſt ſtraight, 
their anterior ends being not yet curved, 


KERCKRINOGIUS * afhrms the coronide 


apophyſis to be always a diſtinct bone at 


three months. But I have never yet met 


with any ſubject of that, or any other 
age, in which I did not find this proceſs 


as much united to the bone as any other 


part of it. 


Ar four months the ſockets for the 


iuciſivi and canin are formed, from 
which there isa long ihallow cavity with. 


[] 


* De Ofteog, fort- 
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BETWEEN five and fix months theſe 
bones begin to be curved, and the inner 
{ide is almoſt as much generated, as the 
outer. 

From between ſix and ſeven months 
to nine, they vary little, except in thick- 
nels and curviture, fg. 10. 

Wia remains of the head to be de- Teeth, 
{cribed, are the reel, which, always at 
birth, and for many months after, are 
buried within the ; Jaws. 

WIar, at birth, is formed of ach of 

them, is only a fine thin hard ſhell, in 
the ſhapeof the ſuperior part of an adult 
tooth, Plate iii. fg. 14, fig. I 5, fig. 16, 
fo. 17. which ſeems tobe the beginning 
of their enamel. Within this ſhell is 
contained a peculiar ſoft red ſubſtance, 
which eaſily {lips out of it, and retains 
exactly its ſhape. Each of theſe ſhells 
is contained in a diſtin& bag, which is 
ſtrongly united tothegum, fig. 1 3. d. a. a. 
The number of theſe bags I never found 
to exceed {ix on a ſide, 5. G. h. G. b. b. each 
of which is, at birth, contained in a di- 
ſtinct ocket, or bony cavity of the jaw, 
except the two hindermoſt, which have 
no bony partition between them. * 
| the 
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the bags there is always to be found, be- 
ſides the teeth, a mucilaginous * 
No bony part of the body is ſo uni- 
formly ſolid, or near ſo hard, as this part 
of the teeth is in its infancy, i in propor- 
tion to its thickneſs. 
Turkx is not at birth, as Euſtachius 
imagin d, the leaſt appearance, thatl cou d 
ever Fd of the layer or row of teeth, 
by whe the firſt is afterwards uſually 
thruſt out. 
Br rw EN four and five months after 
conception, the points of theſe ſhells are 
generated, at which time they are ſo 
ſmall, as to be eaſier felt than ſeen. 
Abou fix months, they have almoſt 
the fame ſhape as full grown fœtal ones 
uſually haveyfig.1 8.fg.19, except theo- 
ares which are often in three or four parts. 
Tux long time, which nature takes 
before ſhe perfects any of theſe parts, af- 
ter they are begun to be generated, ſeems 
to be deſigned to produce their great 
hardneſs and ſolidity, by a very ſlowand 
gradual, tho conſtant, appoſition of ne- 
matter. And the very early decaying 
of ſuch teeth, which, by inciſions, have 


» Opuſcula de dentibus. = 
been 


"LECTURE N. 
been permitted to penetrate the gums, 
ſome time before nature intended they 


ſhould, makes it, I think, manifeſt, that 


all the time they are naturally contain'd 


within the jaws under the gums, is ab- 


ſolutely neceſſary for the true and per- 
fect formation of their external part, 
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commonly called their enamel, from the 


ſuppoſed reſemblance it has toſuch a vi- 
treous ſubſtance. 


I wouLD by no means have what I 


juſt mentioned, to be the cauſe of teeths 


decaying very ſoon, tho it is certainly 
true, to be ever uſed as an argument todiſ 


ſuade any from cutting infants gums, 
eſpecially when violent and dangerous 


ſymptoms appear; becauſe I have often 


ſeen children, dying, as was imagined, 


receive immediate and great relief by 
that operation, even when their gums 


did not appear in the leaſt to be ſwelled. 
But the method of drawing the teeth of 
children between five and ſever: years 
of age, if they are in the leaſt rotten, and 


ſometimes, as Thavemorethanonceſeen, 


even when they are perfectly ſound, 
which is thought by many people neceſ- 
fary to cauſe the ſecond ſet of teeth to 
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Os dale | | 
of thetrunck, there remains a little bone 
to be deſeridedcalled 05 Holdes, late iii 


fe. 20. 


grow even and uniform, ought tobe ne- 


ver uſed, altho what is intended by it 


may generally be produced; becauſe, 
by ſome experiments I have had reaſon 


to think, that the enameled part 85 A 
tooth never increaſes after it has 


netrated the gum. And, I belive k it 


willalwaysbe found tobe fact, that thoſe 


children, who cut and ſhed their teeth the 
lateſt, conſtantlyhavethe beſt, and ſuch as 


continue the longeſt in perfection; there- 


fore the pullingout of the firſt teeth, be- 
fore they are looſen d by the ſecond, ſl | 


5 cauſe the ſecond to ſhoot out of thei Jaw 


before they otherwiſe would, and conſe- 


| quently before they are compleat y form- 
ed. 


BE PORN 1 come to conſider the bones 


KeRCKRINGIUS * gives no deſcription 


ED” it, and the reaſon he alledges for his ſo 


doing, was, on quia Galenus illud in li- 


bello de offibus preteriit, Jed quia in 2 
tibus ne quidem cartilago ejus afpareat. 
Hence 1 it is plain, he had not with pro- 


* Oſteog, fœt. c. ii. 


Per 


LECTURE HM. 
per care ſought for it; becauſe, at birth, 
it never has leſs than three diſtinct oſſi- 
fications, fi. 20. 4.9.6. and its figure is 

much the ſame as that of adults, and, in 
proportion tothe ſize of the fœtus, much 
of the ſame magnitude. Each of its 
horns then 1s joined to its body by a liga- 
ment, which makes a fort of articula- 
tion, c. c. . 
IN fætuses, under three months old, 
its place 1s always filled with a cartilage 
of the ſame form. 
Up ER the age of eight months, I 
never found any oſſification in it; but 
ſoon after that time it begins to oſſify in 
the middle of its baſis, fig. 2 2. a. and be- 
fore nine months, there are two points 
of oſſification generated in each of its 
horns, which, by the time of birth, ge- 
nerally unite, and form a long bone a- 
bove half the lengthof the horn, fg. 21. 
4. a. _ 

I aM now to conſider the bonesof the 
ſecond diviſion or part of a skeleton, 
 whichare thoſe that compoſe the trunck. 

They are divided into three parts, thoſe 
of the /pine, thorax, and pelvis. 
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The ſpine. THE pine is that congeries of articu- 


lated bones, which reach from the bot- 
tomof the occiput to the extremity of the 
rump; the number of which in ferns 
is thirty three, and ſometimes thirty 
four. 3 

Tur twenty four ſuperior of theſe 
bones are called true vergebræ, ſeven of 


which belong to the neck, twelve to the 


back, and five to the loins. Thoſe be- 


low the loins are called falſe vertebra, 


the five ſuperior, and ſometimes ſix, be- 
long totheos ſacrumm, and the four inferior 


to the os coccygis, plate iv. fig. 1. fig. 7. 


Tar vertebræ in fœtuses are very dif- 


ferent from adults. For, except the firſt 
of the neck, which conſiſts of two bones 


only, and the ſecond and laſt, which 


have more, all the true vertebræ have 
three bones joined together by cartilages, 


 Taar which now forms the body of 
each verzebraisa thick, flat, cellular bone, 


fig. 11. ſurrounded almoſt by cartilages, 


except at its anterior part, which has a 


cavity, that is covered only by the 


ſtrong and thick membrane, which is 
extended overall the external parts of the 
bodies of the vertebræ. 


ON 
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Ox each fide of the body of each 

vertebrathereisa bone, which runs back- 
ward, and 1s joined to its fellow on the 
other ſide by the cartilage, which is in the 
place of the ſpinal apophyſis, fig. G. a. a. d. 
Theſe ] ſhall call the lateral bones of fœ- 

tal vertebræ. On their anterior ends 

are the proceſſes, which are called tranſ- 
verſe, c. c. and oblique, e. e. The tranſ- 

verſe proceſſes of Ye vertebrae of the 
neck, which areperforatedat birth, have 
only thei poſterior! {1des formed by theſe 
bones, all the anterior being then carti- 
laginous, except the laſt, which gene- 
rally hasaſmall bone on its anterior fide, 
join d to thepoſterior by cartilage, fig. 4. 

c. c. The tranſverſe proceſſes of the dor- 
falvertebre are, except juſtat their ends, 
entirely bone, fg. 5.c.c. but the lumbar 

are more cartilaginous, fig. 6. c. c. The 
oblique proceſſes of all the vertebræ are 
bone, covered with a very thin cartilage, 
and in fezuses much alike. 
KF Tux firſtvertebrgofthe neck, which 3 
s called alas, fp. 2. has its anterior part 
entirely cartilaginous, 6. and its two la- 
dal bones are joined behind together by 
acartilage, which is in the form of an 
: arch, 
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arch, d. The perde part of the anterior 


ends X the lateral bones are hollow, and 


covered with a thin cartilage, by which 


the greateſt part of the cavity, where- 
in the condyles of the occipital bones 


are received, is formed, e. e. The tranſ- 


verſe proceſſes of this . are larger 


than all the reſt, except the laſt, c. c. 


Taz ſecond certebrig commonly call- 
ed dentata, from its tooth-like apophyſis on 


its body, fg. 3. b. is always at birth com- 


poſed, beſides cartilage, of at leaſt four 


bones, and often five or ſix. One forms its 
body, on which is another ſeparated only 
by a cartilage, that makes the root and 
great part of the body of the tooth- like 
proceſs, and two lateral bones, the hind- 
er ends of which are join'd together by 
a cartilage. On each fide of the body, 
at the root of the anterior ſide of each 

_ tranſverſe proceſs, there is often a ſmal 


round offification, which ſometimes is 


only on one ſide. 


Tur other five vez velia of the neck 


never have more than three bones in eacl 
at birth, except the laſt, which, as has 


been ee has a Eitle bone onthe 


anterior ſide of its tranſrerſe proceſſes. 
5 that 
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that makes the number of its bones to 


be five. 
Tux forkedneſs of the cartilages of 
theſe vertebræ, which are in the place 
of their ſpinal proceſſes, fg. 7. decreaſe 
gradually as they deſcend, and the laſt 
ſometimes has ſcarcely any, fig. 4. d. and 
ſometimes ends in a point like the dorſal. 
TRE dorſal vertebre are all alike in Dort 
form, but in ſize they vary from each o- a 
ther muchin the ſame proportion as full 
grown fœtal ones. The tranſverſe pro- 
ceſſes are not ſo long, in proportion to 
the ſize of the verzebre, as in adults, but 
are roundiſh, and topp'd with a round 
cartilage, fo. 5. C. The inferior edges of 
their lateral bones have join'dalong them 
a narrow thin cartilage, fg. 7. and the 
cartilages, that are in the places of their 
ſpinal proceſſes, end in acute angles, 
which lie flat, pointing downward, J. 7. 
TuOs E parts of theſe vertebræ, on 
which the ribs are articulated, are entire- 
ly cartilaginous. 
Tux lumbar wertebre conſiſt of bare 
three bones like the dorſal, their tranſ- = 
verſe apophy/es are ſhort, and moſt- 
ly form d by cartilages, fe. 6, ec, Phe 
(ON 


poſterior 


Os Jacrum. 
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poſterior ends of their lateral bones 
are broad and round, ſurrounded by a 
narrow cartilage, fg. 6. f. f. and is a 
continuation of thatwhich is intheplace 
of the ſpinal proceſs, d. that ends in a 
fork pointed downward, above which 
there is a cartilaginous ridge. 
Tux parts of the os ſacrum are at 
their bodies articulated together, much 
in the ſame manner as the true vertebræ; 
but their tranſverſe apophy/es are all 
ſo join d together by a cartilage on each 
ſide, which runs the whole lengthof the 
facrum, gradually decreafinginitsthick- 
neſs, until it becomes very ſmall, fg. I. 
6.6. that theſe falſe vertebre cannot, like 
the true ones, be ſeparated by only remov- 
ang the ligaments of their articulations, 
without cutting theſe lateral cartilages. 
IE two ſuperior falſe vertebræ al- 
_ ways, and often three, have their lateral Þ 
bones joined at their poſterior ends by a 
cartilage, much of the ſame form of 
thoſewhichare in the placeof the ſpinal 
proceſſes of the dorſal vertebræ, fig. 7. 
The twoſuperior parts alſo have, in their 
tranſverſe proceſſes, ſmall oſſifications, 
by which their bony parts are made five 
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in number ; but the other three or four 
arts have never more than three. The 

lateral bones of the two loweſt parts al- 

ways, and ſometimes three, are not, at 

their poſterior ends, join'd by cartilage, 

but by a membrane. 
ON the poſterior ſide of that part of 

each lateral cartilage, which is connected 

to the tranſverſe ſpines of the two ſuperior 

parts, there is an uneven ſhallow cavity, 

in which are received the ſmall protube- 

rances on that part of the 7/197, which 

by /ymphy/is is joined to the os /acrum. 

NONE of thele falſe vertebræ have 

oblique proceſſes, except the ſuperior, 

where it is articulated with the laſt ver- 

zebra of the loins. 
Taz four laſt bones of the ſpine, O 

which form the os coccygis, and in adults 

are not only often united together, but 

alſo with the os /acrum, are at birth ge- 

nerally four diſtinct cartilages, fg. I. 31, 

32, 33, 34. tho once or twiceIhaveſeen 

in the two ſuperior a ſmall oſſification at 

that time. The ſuperior is pretty large 

and flatiſh, the ſecond is ſomewhat leſs, 

and the two laſt are pretty nearly of a 

ſize, and almoſt round. 

ES O 2 Tre 
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THz paſſage for the medulla ſ[pinatis 
along the ſpine in fœtuses is much of 
the ſame ſize, in proportion to the mag 
nitude of the ftus, as in adults; but 
the holes between the tranſverſe pro- 
ceſſes of the vertebre are much larger. 
A two months after conception the 

ſpine is generated, and part of its pro- 
ceſſes, all which are then entirely car- 
tilaginous. 

Very ſoon after three months, there 
are oſſifications in all the bodies of the 
vertebre, except in the firſt of the true, | 
and the five inferior of the falſe, fig. 1 2. 
About the middleof the dorſal vertebræ 
the oſſifications are the largeſt, and 
gradually decreaſe from thence, both 
as they aſcend to the top of the neck, 
and as they deſcend to the os facrum. : 
Tus lateral bones of the firſt ver- 
zebra are pretty much oſſified; from 
thence the oſſifications of all the other 
lateral bones of the ſpine gradually de- 
creaſe, until it is in thoſe of the loweſt 
lumbar veriebræ fo ſmall, as ſcarcely 
to be perceptible. 

Arx the fourth month the oſſifica- 
tions of the lateral parts of all the os 
fer, 141 are begun, | A 
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Ar the fifth month there are oll 
fications in every body and lateral part 
of the os ſacrum. 

Ar the ſixth month the alfifica- 
tion in the tooth of the ſecond verte- 
bra of the neck is begun, and the an- 
terior ſide of the els proceſs of 

the laſt vertebra of the neck is often 
now oſſified, as alſo all the roots of the 
ſame proceſſes of the dorſal vertebre. 

Ar the ſeventh, ſometimes, and ge- 
nerally theeighth month, thereareſmall 
points of offification in the tranſverſe 1 
proceſſes of the upper part of the os /a- 
crum, and often in the ſame places of | 
the ſecond. . [ 

Wuar are uſually called the bones The bor | 
of the zhorax, are only theribs and fer- rar. | 
num, tho the dorſal vertebre form the 
middle of the hinder ſide of the tho- 
racic cavity. 

Ix all tubes, before the lungs have 
been filled with air, the anterior part 
of the cavity is much flatter than it is 
afterwards ; for I have always found 
then the cartilaginqus parts of the ribs 

almoſt quite ſtraight, and the lower end 
of the Sernum much nearer the ſpine ; 


which, 
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which, as ſoon as the child has breathed, 
is forced further out, and thereby the 
cartilages of the ribs are curvated, and 
conſequently the cavity enlarged. 

Tus ribs in full grown fœtuses do not 


differ greatly from adults, except at their 


poſterior ends, where they are a little 
more cartilaginous; although their arti- 
culations with the dorſal Dertebrœ are 


exactly the ſame, and their tubercles 


perfectly oſſiſied. The ſulcus for the 


intercoſta] arteries, veins, and nerves 


to paſs in, are at birth formed, and the 


roundneſs of the ſuperior fe of moſt _ 


of the ribs, and the ſharpneſs of the 


inferior is in much the ſame proportion 


as in adults; but their curvature is not 


ſo great, eſpecially that of the falſe ones. 


All fetal ribs differ from one ano- 
ther in the ſame manner and propor- 
tion as adult ones naturally do; there- 
fore it is foreign to my purpoſe, at pre- 
ſent, to relate the particular difference 


between each of them, plate iii. fig. 28, 
. 29, fig 30, fig. 3 1, fig. 32, 8-33: 


Taz anterior cartilaginous end of the 
firſt rib is perfectly united with the ſu- 


perior part of the ſternum, fig. 24, 1. 
5 N bs The 
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The ſame ends of the ſecond, third, 
fourth, and fifth ribsarearticulated with 
the fernum in ſemilunar cavities on the 
ſides of it, fig. 24, 2.6. 3.6. 4.6. 5.6. 
Which articulations are often by age 
entirely obliterated ; but the ſame ends 
of the ſixth and laſt true ribs are ge- 


nerally cloſe to one another, and lie 
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on the fore part of the fernum, being 


there tyed by membranes to it, the ends 


of thoſe on one ſide being near thoſe 


of the other, fig. 24. 6, 7. c. The carti- 
laginous ends of the five inferior or 
falſe ribs are connected to the laſt true 
ribs, and to one another, by their inter- 


coſtal muſcles, and a pretty ſtrong li- 


gament. | 

Tu internal ſubſtance of the ribs is 
much the ſame as that of adults, fig. 25. 
0.8. 0.0. : 

Beroxt two months after conception 


the greateſt part of the true ribs are 


generated and oſſified; and then dif- 


ter from full grown fœtal ones only at 
their poſterior ends, which are cartila- 
ginous from a little above their tubercle. 
In the ſame manner are the falſe ones, 
except the laſt, which is fo ſmall, as 


ſcarcelyv 
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ſcarcely to be perceived, eſpecially its 


bony part, if there be any. The arti- 


culations of both ends of the ribs are 
now perfectly diſtinct, thoKerckringius * 
affirms the contrary. 

BETWEEN the third and fourth month 


theſe parts are ſo near perfected, that 


there appears no material difference in 


any of them from thoſe of nine months, 


except in magnitude, fg. 34. . 35. 


. 86. fig. 37 


TEE frernum at birth is not curv- 


ed, as in adults, and always conſiſts of 
two parts, which are articulated toge- 
ther in the ſame manner as the cartila- 


ginous ends of the ribs are, YN 
in all the ſubjects I have examined, 
juſt at the middle of the ee b 


of the ſecond rib; where it is ar- 
ticulated both with the ſuperior and 


inferior _ of the Hernum, plate iii. 
fg: 24. 4. 6 
Tus ſhape of the upper part of the 
Hernum is much the fame as that of 
adults, and has, asThave already ſhewn, 
the cartilaginous ends of the firſt ribs 


* Oſteog. fot cap. xiv, 


united 
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united with it. By the articulation of 


this part of the /er7um, there ſeems to 
be a motion peculiar to it, and different 
from the other part; for when the ca- 
vity of the zhorax is dilated, the ſuperi- 
or end of this part ſeems to be puſhed in- 
ward and depreſſed, and its lower end 
puſhed outward and raiſed. On the 
top of this part are articulated the ante- 
rior ends of the clavicles, fig. 25 
Wir the inferior part of Sf Bars 


num the cartilaginous ends of the ribs, 


as has been ſhewn, are articulated ; and 
at the bottom of it there is a procels, 
called ex/iformis, tho its ſhape is very va- 
rious in different ſubjects, as you {ce 1 1 


the preparations, fig. 24. d. fig. 2 5. . 


fg. 26. C. 
Tux greateſt part of the fernumn at 


birth is cartilaginous, with various oſſi- 
fications in it, aboutthenumberof which 
there have been many difputes, which I 
think to have been very trifling; becauſe 


if thoſe enquirers had ied a vari- 


ety of ſubjects, they would certainly have 
found, that ſcarcely two different Her- 
NUNS of the ſame age are oſſified alike ; 

as in the preparation, fg. 26. you ec on- 
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ly one offification in the upper part of 
it, 1. and three inthe lower part, 2, 3, 4. 

he inferior of which 1s very ſmall. In 
the other preparation, hg. 25. you find 
two large oſſifications in the upper part, 
1, 2. and in the inferior part, there is a 
large one at its top, 3. and five ſmall 
* below i it, irregularly ſituated, 4, 5, 
6, 7, 8. Thus you ſee Fallopius and Bar- 
zholin related the truth, when they rec- 
kon d the number of bas | in this part 
to be ſometimes eight ; tho * Kerckrin- 
gius ſeerns to have thought their num 
ber never to exceed ſix. I, in one ſubject 
not nine months old, find three oſſifi- 
cations in the upper part, and ſeven ir- 
regularly diſpoſed ones in the inferior. 
Brrorg two months after concepti- 
on, the Mernum 1 is formed, and the arti- 
culation of its upper part with the infe- 
rior diſtinct. Its ſhape then is not mate- 
riall y different from a full grown fœtal 
one; it is then entirely cartilaginous, and 
ſo continues generally until the fifth 
month, when oneor two, and ſometimes 
three ſmall oſſifications are to be found 
in it; after which time, you may ſee, by 


* Oſteog. feet. c. xv. 


prepa- 
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preparations, the oſſifications are very 
various. 


T Hrs next bones to be deſcribed are 2/: 


MINA, 


thoſe of the pelvis, commonly called o/ 
jnnominata. 

EAcH os innominatum is at birth 
compoſed of three bones, join d, at a 
diſtance from each other, by an inter- 
vening cartilage, plate V. fig. I. a. b. c. 
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IHE ſuperior part is diſtinguiſhed by Ran, 


the name of 7/1797, a. It is a broad flat 
bone, with a ſemicircular edge, ſurround- 
ed by a ſemicircular thick cartilage, of 


about the breadth of the fourth part of 


the bone's length, d. d. 


Irs lower part is fixed i in the carti- 


lage, which makes the upper partof the 


acetabuluum, e. and joins it to the other 


bones. On the hinder part of its in- 


ner ſide, there is a ſmall irregular cavity 


and riſing, by which it is articulated with 
the upper parts of the os ſacrum by /ym- 


 þhyfis. Both the inner and exterior ſides 
are pretty ſmooth, and are both part] / 


concave and convex. 


TE ſubſtance of this bone is now 


much more ſpongy than in an adult, and 


2 1 
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ij rather thicker, in proportion to its mag- 


Os pulis. 


* Set rrun + 


8 
nitude, fig. 2. 


Pur anterior part of the os 77m1091ma- 
Juin is called os prvis, fg. 1.6. It is at 
birth, at cach of its ends, cartilaginous, 
and is not oſſificd enough to form any 
part of the acetabulum. 

Tur hinder part of the 77m10-mmatum, 
called i/ch117m, e. is, at its ſuperior part, 
oſſiſied ſufficiently to make the hinder 


part of the bottom of the acetabulum, 
which 1s the only bony part of that cavi- 


ty in fetus. All the inferior and an- 


teœrior {1des of the great foramen are car- 
tilaginous. 


I' ſurface and depth of the aceta- 


bulum i is much the fame as in adults. 


Ju connex1on of the ofſa pubis to- 


gether is by membranes, and in ſuch a 


looſe manner, as to be like an articula- 


tion, capable of permitting. A ſmall de- 


gree of flexion. 
A LITTLE before three months after 
conception, the os 7/iu is partly Oſſifi- 


cd, but the cartilaginous rim is broader 
than the bone ; all the reſt of the in- 
ininatuim is cartilaginous, 


AT 
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Ar three months, or a little after, 
tneſe parts have almoſt the ſhape of full 
grown fetal ones, altho the oſſifications 
are not begun in either of the ofa ilii or 
Iiſchii, fig. 3 
ABOUT 16 months, there is ſome- 
times to be found a very ſmall oſſifica- 
tion, near the top of the 7/chrum, fig. d. a. 
and about the fifth month the vs pubis 
begins to oſſify, from which timethe of- 
ſifications of thele three parts gradually 
increaſe until birth, without much va- 


rying the — of the whole os iunb- 
MINALUM. 

au now come to Ane thoſe parts 
of the skeleton, which to anatomiſts are 


known by the names of its ſuperior and 
inferior extremitics. 
Tur ſuperior extremities confi cach 


of them of four parts, the ſhoulder, the 
arm, fore-arm, and hand. 


Tu ſhoulder is formed by two o bones, | 


the clavicle and the [capula. 


Tue clavicle, which is ſituated at the Clavicle: 


top of the thorax tranſverſely, between 
the fernum and the ſuperior epiphyfrs of 
ihe ſcapula, is ſo perfectly 42 fied at 
my that it differs very little from an 


adult 
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adult in any thing, except its curvature, 
which is, I think, generally leſs, Plate v. 
fg. 5. and its articulations, both with 
the acromion and the fernum, differ not 
in the leaſt from adults. 

AT one month after conception this 
bone is begun to be generatedand oſſify d, 
and it is perfected before moſt of the o- 
ther parts begin to oſſify; and then dif- 


fers in nothing but magnitude from full 


grown fœtal ones, which is before three 


months after conception, fig. 6. fig. 7. 


THE /capula, at the time of birth, 


differs greatly from an adult, Plate v. 


fe. 8. The bony rim of its baſin a.a.d. 


is much rounder than at maturity, 
and 1s ſurrounded by a large cartilage, 


at that part of the /capula common-_ 


ly called its great or inferior angle, 4. 


which is now rounded; from whence 
the cartilage runs almoſt in a ſtraight 
line, 4. c. growing very narrow, until it 
comes near the bottom of the ſpine, c. 


where it widens, and makes an obtuſe 
angle, from whence it runs up, and ends 


at the upper angle above the ſpine, d. 
IHE two wideſt parts of this carti- 


lage are true heben the a 
O 


of which are not perfected until after 
ſixteen years of age. 

Tus fide of this bone next the ribs is 
not near ſo hollow as in adults, and is 
much {moother. The exterior fide of 
it is alſo ſmooth, and the hollow, com- 
monly called cavitas /upraſpinata, is not 


near ſo large. What is called its {pine 


does not riſe quite fo high as in adults, 
and its end, which is Joined to the epi- 


phyfes, called acromion, 1s not fo much 


curved or rounded, and therefore the 
edge, from the boron of the ſpinequite 


up to the top, is almoſt in a ſtraight 
line, e. e. The inferior c of this bone 
is rounded much in the ſame manner as 


in adults, /. but the upper cg is very 


thin, and more curved „g. 


THE acromionn is a broad flat carti- 


lage, curved inward, . Under the a- 


cromiom, at the upper fide of the head of 


the ſcapula, is another epiphy/is, called 


coracoides, which is now entirely carti- 


laginous; this is curved like adults, but 
ends in a ſharper point, i. Its thick 
baſis is inſeparably united to the cartila- 
ginous head of the bone, which now 
ſeems to be an eprphy/1s, tho it is not, Trac 
The 
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The glenoide cavity, in which is articu- 
lated the head of the humerus, is ſhal- 
lower, and at its ſuperior part narrower, 
than adult ones uſually are. 

Ar two months after conception, the 
ſcapula has almoſt the ſame ſhape of one 
of three months, it has a ſmall oſſifica- 
tion in its middle, and its epiphyſes are 
diſtinct. 
Ar four months it differs from full 
grown fatal ones only in the length of 
its ſpine, and the breadth of the carti- 
lage that ſurrounds its baſis, which gra- 
dually decreaſes as the bone increaſes, 
Fe. ro. 
O. lune. THE ſecond part of the upper extre- 
mity conſiſts of one bone, called os 5. 
_ meri. It is at birth ſtraighter than in an 
adult, p/. v. fig. 11. and from its top, a. 
for near three Hundhe of its length, it gra- 
dually leſſens, and then widens again, 
and grows Aatiſh, 6. On the external ſide 
of its lower end is a large deep cavity, c. 
in which is received the ſuperior epriphy/s 
of the lud, called olecranon, when the 
fore- arm is extended. But at birth the 
anterior ſide of this end of the bone is 
| CONVEX, and has not, as in adults, a 
cavity 


1998 0 
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cavity for the reception of the coronde 


epiphyſis of the alna in the flexions of the 


fore-arm, nor the ſmall cavity for the 


head of the radius; and therefore the 


bone in this part is not near ſo thin, in 


proportion to its ſize, as it is after it ar- 
rives at maturity. The ſurface of the 
bone is ſmoother, and more even than in 
adults, and has but one furrow in it, 
which is cauſed by the tendon of the 72 
ceps flexor cubiti. 

Areachend of theos humeri chene isan 


epipbyſis, both which at birth are entirely 
cartilaginous. The inferior is almoſt 
exactly of the ſame figure that part is 


uſually of in full grown bones, e. but the 


| ſuperior, which makes the head of the 


humerus, is much narrower at its exter- 


nal fide than in adults, d. The a, 


in which the tendon of the biceps | islodg- 
ed, is now formed, and has in it many 
frnall holes, in the ſame manner as a- 


dults have. The ſubſtance of this bone 


zs a little leſs folid than an adult, and 
the middle of 1 it is not fo hollow, fo. 14. 
= 446; 
THE cane oy this bone begin 


about a month after conception, in the 


1 — form 


—— — — n Y 
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form of a ring, when it is not thicket 
than a ſmall pin, and yet the ſuperior 
and inferior epiphyſes have much the 
fame ſhape they have at birth, and are 
articulated perfectly diſtinct, tho Ker- 
ckringius reports the contrary, fig. 23. a. 
Ar three and four months, the dif- 
ference between the bone and a full 
grown fatal one is only in the epiphyſes, 
which are a little longer, in proportion 
to the ſize of the bone, than aan ag 
g. 17. fig. 19. but at five months, I 
find nodifference in theſhape of it 5 
thoſe of nine. 
Tux third part of the upper extre- 
mity is the fore- arm, which conſiſts of 
two bones, the lna and radius. 

Una, Thr hw the longeſtof thetwo, and 
is ſituated on the outſide of the fore-arm, 
fig. 12. It is pretty ſmooth, and a little 
 morecurv d inward than in an adult. No 
part of its body is triangular like adults, 
nor has it any remarkable protuberances 
or cavities, but is roundiſh, and at its ſu- 
perior end, a. thickeſt, from whence it 
gradually decreaſes almoſt to the mid- 
dle of the bone, where it begins to in- 
ereaſe again, and grows _ a lit- 


tle 
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tle flatter and wider until it ends, 4. in 


the inferior eprphy/s, c. which is of the 


| ſame ſhape as adult ones, tho now car- 
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tilaginous, and has what is uſually call- 


ed the fyloide proceſs, d. from which 


the ligament goes to the os Pi, forme or 
_ wnciforme of the wriſt. 


Ar the top of the bone is a large epi- 
Pbyſis entirely cartilaginous, 1 in the ante- 


rior part of which is a ſemicircular or 


ſigmoide cavity, ſuited to the zrochlea o/- 


is the coronide proceſs, h. but that pro- 


cCeſs, which in adults makes the corner 


of the elbow on its hinder Parts 1 is not 


now formed. 


fis humeri, f. The top of it is called the 


 olecranon, g. the anterior end of its curve 


Tux radius, which is ſituated on the Ra 


ſide of the laſt deſcribed bone, has on 


its ſuperior extremity a round epiphyſ JS, 


Called its head, fig. 13. a. the top of 


which is blot for 3 reception of 


the tubercle of the epiphy/rs offis humert, 


on which it turns. Below this i 


is the neck, h. at the bottom of which is 


1 ical. protuberating proceſs, c. 


in which the flexor cubiti is inſerted, 
which at birth 1 is narrower than in a- 


Q2 dults, 


124 Hum AN OsTrOGENY. 


dults, and the boneat that place i is more 
bent. 

Brrow this procels the bone 1s round 
andſlenderdownto its middle, dq. where 
it begins and continues gradually  in- 

creaſe in breadth and thickneſs down- 
ward, until it ends in a cartilaginous e- 
piphyſ „ e. the figure of which is, as well 
as the part of the bone that joins to it, 
at birth, a pertagon, one {ide of which is 
large, two about half as big, and two 
very ſmall ones; in one of the {mall 
tides is a cavity for the reception of the 
wing, | 
Ar the bottom of this epiphyſis is an 
Bs oblong, and now very ſhallow cavity, 
divided in its middle, in which are re- 
ceived two carpal bones, called Seaphoi- 
des and lunare, fo 

THE en of the radius and 
7% Ind begin about one month after con- 
ception in the lame manner as the 0s 
bumert does. 

Azour three months their extremi- 
ties have very nearly the ſame ſhape of 
full grown ones, fg. 18 
Azour four months they differ not in 
any thing remgrkghly, but fize, from 
thoſe of nine, fg. 29. 4.6. Tus 
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TAE laſt part of this extremity is the 
hand, which is form'd by three ſorts of 
bones, thoſe of the "__ neracarpus, 
and fingers. | 

Tux places of the eight bones of the C 
carpus are at birth wholly filled with 
cartilages, which have much the ſame 


ſhape the bones uſually have when they 


are perfectly generated, 8 21. 1 2, 35 
45 5 65 Ty 8. | 


Tuxsz eight cartilages are never u- 


nited in one, as Kerckringius reports, 


but are always generated diſtinct, and 
have the ſame articulations they have 


at birth, when they are ſo ſmall as not 
to be perceived without the help of a 


glaſs. 


THe ofa metacarpi are four long fu meta. 
bones, which have e e epip y- 


es, the largeſt of which, fig. 21. a. ar- 


ticulatewith thecarpal bones: the has 
with the fingers; the bones, f. are ſmooth, 


and a little more ſtraight than in adults. 


 Eacn of the fingers and thumb con- 3 
ſiſt of three bones, fig. 2 1. d. e. f. the fi- 


gures of which differ not remarkably 


| F irom adults. They all have, at the ex- 


* Oſteog. fœt. cap. „ 
tremities 
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tremities next the wriſt, an eprphyſis 
at birth wholly cartilaginous. At the 
other ends of the firſt bones of each fin- 


ger and thumb, there are conſiderable 


cartilages, which have been generally 
; thought to be epiphy/es, but, by prepa- 


rations a little older, they appear not to 


have oſſiſications within them, as all e- 


piphy/es have, but are oradually ſpread 
out until they become only of a thick- 
nels neceſſary for the articulations. 
Tu bones of the metacarpus begin, 
like the other cylindrical bones, to oſſi- 


fy in theformot a ring round their mid- 
The about two months after conception. 


AzouT four months they differ not 
much intheir ſhape orquantity of bone, 


in proportion to their ſize, from full 
grown fœtal ones, fig. 20. od 


THE fingers and thumb begin to ol- 
ſify in the ſame manner as the metacar- 


pal bones, but a little later. The firſt 


x and ſecond phalanges are a little oſſificd 


rather before three months after con- 
ception, but the laſt is not until four 
months, e. / g. 

ABourT five months they are all ſo 
much oſſiſied, as not to differ from full 


growl! 


——LgcrTvrn I. 
grown fatal ones in any thing but mag- 
nitude. 

Wie now come to examine the infe- 


rior extremities, each of which are di- 


vided into three parts, the thigh, leg, 
and foot. 


Tux thigh conſiſts of a long bone, One. 


plate vi. fig. I. d. a. with one large epi- 
phyfes at its inferior extremity, b. b. and 
three at its ſuperior, c. d. e. which, at the 
time of birth, are united i in one carti- 
lage. 

THE upper and largeſt of the ſupe- 
rior epiphyſes is called the head of the 
thigh bone, c. which 1s like a largepor- 
tion of a globe, and is always at birth 
wholly cartilaginous. Pretty near the 


middle of its convexity, there is a cavi- 
ty, in which is faxt the hioamentum teres, 


| fg. 8. d. Round the baſis of the head 


there is a ridge with a ſmall cavity un- 
der it, in which the inner coat of the 


; capſular ligament of the joint is fixt. 


THe ſuperior part of the proceks, 


commonly called the neck of the os fe- 


noris, is formed by the part of the car- 
tilage, which runs from the upper part 


of bo baſis of — head to the £ great ro- 


chamter, 
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| chanter, and makes the bottom of the 


hollow between them, fg. 1. J. The in- 


ferior part of the neck 1s now formed 


moſtly by the top of the body of the 
bone, g. The neck now is much ſhort- 
er than in an adult, and thicker in pro- 


portion to the ſize of the thigh. 
Tux next ſuperior epiphyſis in ſize, 
is called the great zrochantzer, e. which 
is joined, as has been hinted, to the 


head by the cartilage that forms the ſu- 


perior part of the neck. It is broad at 
bottom, and ends at top in an obtuſean- 


_ gle. The convex or external fide is pret- 


ty ſmooth, not having ſuch impreſſions 


in it as uſually are in adults; but the 


large cavity on the external fide, in which 


is received the tendon of the g/utazs ini- 
nimus, is as deep, in proportion to the 


bigneſs of the part, but not ſo wide, as 


it is at maturity. 
JusT under the poſterior and infe- 


rior part of the baſis of the neck is ſitu- 
. ated the third and ſmalleſt of theſe epi- 
Phyſes, called the little zrochanter, d. It 


is formed by the continuation of the car- 
tilage down from the neck. It riſes 


from the ſurface of the bone almoſt in 
on ny EOS — 
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"5 
£4 
. 
. 
. 
7 


LecruRE II. 
the ſhape of a cone. It is now much 
rounder, and ends more acute, than in 


adults. 


I29 


ON that part of the cartilage, which 8 


is between the little zrochanter and the 


cartilaginous part of the neck, there are 


many holes much like thoſe, which are 


viſible in the ſame place in adults. 


THE inferior epiphyfis of the thigh 


the adult. Its condyles, h. h. are much 
the ſame, but the e 0 between them 
is ſomewhat greater, i. At the bottom 
of the cavity between them there are 


many little holes, and on the inner ſide 
of each condyle, there is now the ſemilu- 


nar impreſſion. It has an oſſification in 
its middle, jg. 8. g. 


bone, 4.4. differs in ſhape very little from 


Taz bone to which theſe deſeribed 


epiphy/es are joined, is long, and curved 


a little backward, but not ſo much as 


almoſt to the middle of the bone it gra- 


dually leſſens, and grows round; then it 
gradually increaſes in width, and grows 


near its extremity convex on the anteri- 
or ſide, and flat on the poſterior. In the 


fore part, near to its conjunction with 


in adults. From the zrochanters down 


R ----the 
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the inferior ehiphyſie, there is a ſmall ca- 
vity for the upper part of the Patella to 
play in, which after birth conſiderably 
increaſes. In the placeof thegreat ridge, 
called /;nea aſpera o of femoris, there 8 | 
but a very ſmall riſing and roughneſs; | 
but moſt of the other protuberances, u- | 
ſually obſervable on adult thigh bones, | 
| te not ville, _ | 
| Tux thigh bone begins to oſſify in 
the ſame manner, as I have mentioned 
of the os humeri, about a month after | 
conception, and then all its epiphy/es, 
| = Kxcept the little zrochanter, are formed - 
1 in their proper ſhape. 
Azour three months, the little trochan- 
ter appears, which then 'togeth er with the 
head, neck, and great trochanter, are all 
| ned in one inſeparable cartilage, 
which reaches a little below the ſmall 1 
uh * | 
Ar four e the bone and all its 
parts have nearly the ſame ſhape it has 
at nine, tho its neck is entirely cartilagi- 
nous, and continues ſo until about eight 
months, hg. 4. | 
BETWEEN eight and nine months, 
the oflification begins in its inferior epi- 


, 


3 
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phyfes about its middle, Plate vi. fig. 11. 


and gradually increaſes in the manner 


I ſhewed you in the firſt lecture. This 


is the firſt epiphy/is that oſſifies in the 


body. 

TRE ſecond diviſion of this extre- 
mity, called the leg, conſiſts of three 
bones, the paella, tibia, and fibula. 
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Tux patella, which is a ſmall round- Pe 


iſh bone, almoſt flat on its external ide, 
and convex next the articulation, is at 


birth altogether cartilaginous, plate vi. 


fg. 2.a. It is joined to the 77679 by 4 


ſtrong ligament, which penetrates into 
the ſubſtance of its inferior rim, b. and 


into the 71472 a little below its ſu perior 
Pip 7s, c. The texture and inſertions 

which ligament are moſt vifible i in 
Fetuces. 


Tyr patella i 18 1011950 as ſoon as any | 


other part of the leg, and in much the 
ſame Be it has at buth, © 


"Tus 71619 is a long Ne wih a con- Lis 


ſiderable epiphyſ, s at each end. The 


ſuperior, fo. 2. d. which is cartilaginous, 


except about its center, where there is a 
{mall oſſification like that i in the lower 
epiphyſis of the thigh bone, fg. 8. f. has 

R 2 two 
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two condyles, che external of which is 
much Ie at birth than the internal, tho 
in adults the contrary isgenerally found, 


The top of this epiphyfis is divided by 
the protuberance, to which the liga- 


ments are attached, into two ſurfaces 


nearly horizontal ; theſe 1 in adults are 
both a little concave, but in fullgrown 
 fetnses the external one is a little con- 
vex. On theſe ſurfaces are placed the 
ſemilunar cartilages, by which the con- 


vexity of the epiphyfis is enlarged. In 
theſe cartilages Idon't find any remark- 


able difference from adults. 


Tus anterior fide of the epiphyſs 75 is 
ſmooth, and full of ſmall holes. That 


part, witch has been called the ſpine, | 


and ſuppoſed to be deſigned for the in- 
ſertion of the ſtrong ligament of the pa- 


zella, and alſo taken for an epiphyſes, i is 


at birth only a cartilaginous continua- 


tion of the great epiphy/is, which ends 


Juſt above the inſertion of that liga- 


ment. 


Fg. 2. e. On the external {ide of it is the 


 bongitudinal depreſſion, i in which i is re- 


ceived 


R inferior epiphyſis of the 1 * 


bone is not near ſo large as the ſuperior, | 
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ceived the upper part of the inferior epi- 
phyfis of the fibula, which cavity is al- 
moſt as large as in adults, f 
Ox the inſide of this epiphy/rs is the 
cartilaginous apophy/rs, g. which forms 
the inner ankle, the end of which is 
much more ſharp than in an adult. The 
ſmall a, in which the tendon of the 
muſculus tibialis anticus is lodged, may 
now be ſeen. RY e 
THE bottom of this epi phyſis ends in 
a ſquare cavity, the ſides of which are 
not now near ſo high as in an adult. 
Tux greateſt part of the bone of the 
tibia is triangular. From the inſertion 
of the /igamentum patellz, down near 
three fourths of its length, fig. 2. C. h. 
there is a ſharp ridge, which toward the 
bottom of the bone gradually leſſens, 
very like what is ſeen in adults. The 
back part of the bone is ſmoother, the 
lateral edges rounder, and the hollow at 
| the bottom of the external fide for the 
| reception of a ſmall part of the inferior 
| extremity of the f5z/a, is much leſs than 
at maturity. 3 


an adult, fig. 2. i. and at top leſs round: 


Tux fibula is at birth ſtraighterthan in Thal. 


134 HUMAN Os TEOGENY. 


the greateſt part of it is flat, and part of 
its anterior edge much ſharper than the 


poſterior, where in adults it is irregular- 
ly triangular. 

Arx its ſuperior extremity there is 
an epiphyfis, l. the top of which ſlants 


off, and forms almoſt a point, where 1 = 


adults there 18 a broad edge. 


Ar the inferior end there is a la rger 
 epiphyfis, by which is formed the exter- 
nal ankle, Z. It is narrower and longer, 
in proportion to the ſize of the whole 
bone, than in adults. It now has 


the ſinuoſity on its back part for the 


tendons of the znigſculi peronei. 


Born the fibia and fibula begin to 


oſſify i in the ſame manner, and about 
the ſame time, as the thigh bone does, 
and alſo gradually increaſe in the ſame 
manner, and much in the ſame propor- 
tion. 
Tu ſuperior epiphyſes of the tibia 
does not begin to oſſify until near nine 


months, and is the ſecond epiphy/is * 
oſlifies. 


TRE laſt p part 6 the lower extremi- 


ry of the skeleton is uſual ly divided in- 


to three parts, the bones of the rarſus, 


mMeia- 
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znelatanſus, and toes, to which muſt 
be added the % /e/amoidea. 

Tu bones of the zar/us are ſeven in o a7. 
number, fg. 3. The places of the five 
ſmalleſt o he are always entirely at 
birth ſupplied with cartilages of much 
the fame figure of thoſe in adults : : 44, 

5, 6, 7. but the two largeſt, 1, 2. which 
are the aſtragalus and os calcis, have a 
large oſſification within each of them, 

fig. 14, 15. which begins in the os calcis 
about four months, fg. 4. d. but in the 

ofragalus not until five or ſix after con- 
ception. 

ALL theſe bones are generated di- 

; ind, and articulated in the ſame man- 
ner as they are at birth, as ſoon as they 
are generated. 
Tux offa metatarſ,, whichare five in 005 meta- 
number, have at each end of them 71 5 
Phyſes wholly cartilaginous, fig. 3. a. 6 
and the bodies, which are long bones, c. 
have not any very remarkable 5 
from the adult. | 
BT wEEN two and three months af- 
ter conception, theſe bones begin to of- 
fify in the ſame manner as the larger 


cylindrical bones do, 


Taz 
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Bones of TE bones of the toes have, at birth, 
tes een like thoſe of the fingers, cartilaginous 

epiphyſes at each of their ends next the 
metatarſal bones, fig. 3. e.d. The great- 
eſt part of the laſt bone of all the ſmall 
toes is cartilaginous. /. : 

THESE bones begin to be generated 
much about the ſame time, and much 
in the ſame manner, as thoſe of the fin- 
gers, except the laſt phalanx of the ſmall 
toes. 

Oha ſeſa. THE only parts of a fœtal Kkeleton, 
e, which remain to be taken notice of, are 
the ofſa /e/amoidea, which all the wri- | 
ters, Thave met with on this ſubject, have | 
: wholly paſſed over unobſerved. The 
number of them in feetuses are, as in a- 
dults, very different in different ſubjects. | 
Thoſe, which are the moſt conſtantly 1 
found, are two in the bottom of the foot, | ; 
fixt in the ligament of the articula- c 
ion of the firſt bone of each great toe, 
32 with its os metatarfi. In all fetus, 
from three months after conception. to 
birth, the places of theſe 72 [eſamoidtea 
are always filled with cartilages of near- 
ly the ſame ſhape thoſe /e/amoide bones 
uſually have, when they are arrived at 
perfect 
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perfect maturity, plate iv. fig. 18. a. a, 
fig. 19. 4. 4. In one ſubject at birth I 
found, in each of the /e/a-moide bones of 
one fook; a very ſmall point of oſſifica- 
tion. 

Ix like manner thoſe ofſa ſeſamoidea, 
which are ſometimes found at the be- 


ginning of the mſculi gaſtrocnemii, are 
to be ſeen in fœtuses. 
By the deſcriptions I have now giv- 
en of all the different parts of foetal ske- 
letons, it manifeſtly appears, that there 
is not one ſingle bone, except the teeth, or 
one epiphyſis in an adult skeleton, which 
is not to be found in a fullgrown ferus, 
or in its place a cartilage of nearly the 
ſame ſhape: conſequently, the account 
cannot be right, which the ingenious 
profeſſor * Monro gives of the ofſa ſeſa- 
mmoidea being © nothing elſe than the 
« ligaments of the articulations, or the 
firm tendons of ſtrong muſcles, or 
« both, become bony by theviolent com- 
'< preſſion they ſuffer in the ſituation 
* they are. 
Anat. of the bones, Edin. 1726. p. 337. 
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PLATE I. 


EPRESENTS theskull 
of a fetus of nine 
months in its natural 

4 112. 

a. a. The two frontal bones. 

5. The fontanella. 
c. The ſuperciliary ridge. 

d. The hole for the opthalmic branch 

of the fifth pair of nerves. 

e. The orbital proceſs of that frontal 

bone. 

J. The 05 parietale. : 

g. The anterior and inferior end of that 
bone which reaches over the tem- 

poral proceſs of the [phenoide bone. 

= 7 5. The 


Figure 1. 
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H. The os Jquamoſum.” 


7, Its $ygomatic proceſs. 
k, Part of the petroſum. 
/. Thetemporal proceſs of the [phenoide 
bone, in the openingover whichare 
three {mall o/ Wormana. 
n. Os naſi. 
n. Os unguis. 
Os mate. 
54 Os maxillare ſuperits. 
9. Its naſal proceſs. 
7. Its orbital proceſs. 7x 
The hole called orbiter externus. 1 


Eg. 2. Repreſents the bottom of the 
__ $&ulll of a large full grown fœtus. 
a.a. The palate proceſſes of the ofa i 


2 7 


maxillaria ſuperiora. 7 
b. A ſuture that runs croſs the anterior | 
part of the palate. ; 
1, 2, 3, 4,5 The cavities in which the 1 / 
teeth in their bags are contained. 
6. The hinder part of the DOC. 1 
c. c. Offa palati. a 
4. The prerygoide proceſs of the ſpbe- | 
„ Mie bone, 
_T he hook. of its inner ala. 0 * 
t. 
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þ Part of the body of the ſphenoide 


bone. 


4 Part of the os parietale. 

h, The fiſſure, thro which paſſes . 
branch of the fifth pair of nerves, 
called chorda tympami. 

. Thezygomatic proceſs of che 0s ſqua- 


moſum. 


7, The lame named proceſs of the 0s 
male. 
k, The cartilage at the end of the os 


 petroſum. 


/. Thatpartof the os e on which 


afterwards n the maſtoide pro- 


Eo 
an. The triangular or firſt bone of the 


occiput. 


71.1. The cartilages which join the * 


cond and third bone of the Neu 
to the firſt. 


P. 5. The ſecond ang third bonesof the 
occiput. 


The fourth bone. | 
7. 7. The cartilages, which join the 
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three firſt of the occipital bones and | 


the hinder part of the 05 berrgſuum 
together. 


8. g. Two ofa Priquetr' a, 
„ The 
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v. The entrance of the carozide artery 3 
into the os petroſum. 

0. Its exit out of the ſame bone. 

x. The entrance of the zuba Euftachia- 
na into the anterior part of the ca- 
 v14as tympant. ©. 

. S. The two ends of the bone called Bu 
 annulare or annulus. 1 


> 


Fig. 3. Repreſents an os frontis of a fe- | * 
tus of four months after conception, 


a little magnified, the better toſhew F 
its texture. 1. 


Hi. 4. Is an os fronts of a fetus be- 
tween two and three months. P. 


V Us 5. An os parietale of a Felis of 1 5 


| 5; Ia months, or a little more. 7. 

1 5 f. The riſing in its middle, perfectly | 

| ſmooth, from whence the fibres 
ſeem to ſhoot like radii. _ F 5. 


Fi, iz. 6. An 05 parietale of a feen of 


four months, a little magmhed, a as 
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Fig. 8. Repreſents the inſide of the 
firſt bone of a full grown fatal oc 
ciput. 
71, The {lit at its ſuperior angle. 
n. u. The notches or ſlits at the lateral 
angles. e 
0. A groove from the bottom of the 
upper {lit to the middleof the bone. 


Fig. 9. Repreſents the inſide of the ſe- 
cond, third, and fourth bones of the 
occiput. VV - 
n. u. The cartilages at the hinder ends 
of the ſecond and third bones, by 
which they join the firſt bone. 
p. p. The ſecond and third bones of the 
occiput. | T7 
. The fourth bone. 
$ 7. 7. The cartilages at the anterior ends 
of the ſecond and third bones, by 
which they join the fourth bone. 
5s, The cartilage, which joins the fourth 
bone to the body of the /þhenoide 


|| Fig. 10. The external fide of the four 
bones of the occiput of a fetus of 
pur months, 


Hg. 11, 
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Fig. 11. The inſide of the firſt bone of 


the occiput of a 1 88 4 little under 
three months. 


a. The bony incruſtation on Its inferior 
part. 
5. Its ſuperior or reticular part. 


Fir 12. Repreſents an tral view of 
aan os temporis of a full grown fœtus. 
h. The os / quamoſum. 

7. The root of the zygomatic proceſs. 

J. The hinder part of the os petroſum. 

4. The cartilage, which ſurrounds the 
hinder end of the perroſum. 

7. The membrane, which covers the 
anembrana tympani peculiar to che 
„ 

n. The membrana t zympani. 

0. 0.0. The annulus. 


Fig. 13. Is a view of the inſide of the 


05 tem ports. 

h, The os Squamoſum. 

i. i. The ridge by which the fquamcfun 
is joined to the perroſum. 

J. A ſmall hole generally to be ſeen 


in ftuges, and ſeldom, if ever, in 
adults. 


an. The 
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n. The ridge, made by the ſuperior ſe- 
micirculaàr canal. 

71. The large hole under that ridge. 

. The meatus auditorius internus. 

1 The ſharp ridge, which runs from 
the ſuperior ſemicircular canal to 
the end of the bone. 

9. The cavity for the ſinus lateralis du- 

ri maitris. 

7. A {mall hole, amidſt ſeveral leſs, on- 
ly to be Gon in a tus. 


5s. The opening of the canalis Fallopii. 


Fig. 1 14. The inferior external fide of 
The 0s petroſum of a full grown fe- 
Fus. 

a. The 2 hide epiph 72 

5 The hole called agu, Fallopii 

A ſmall and very ſharp proceſs, ge- 


nerally deſtroyed by cleaning the 
bone. 


d The beginning of the paſſage of the 
carotide artery. 
The ending of that paſſage, 


T „ Pars 


— — 
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PLATE II. 

1. Repreſents the temporal bone 

of a fetus of ſix months. 

4. The beginning of the zha Eufta- 
cChiana. 


5. The hinder part of the 0s , 
partly cartilaginous. 


Fig. 2. The os temporis of a fetus ” 
four months. 

a. The os Squameſum. 

b. b. The os petroſum, almoſt wholly 


_ cartilaginous. = 

d. The flyloide epiphyſis. 

Fig. 3. A view of the inner fide of the 
050 pbetrofum of a fœtus of four months, 

Fig. 4. The ſame as figure 3. lit. 

Fi. 5. The os Ahuanmſurn of a fwd of 


four months. 


Pig 6. The ſame bone of a fetus of 


three months. 


V. g. 7. Repreſents aview of the cv 
tympan of a full grown fetus, with 
the bones of the ear in their natu- 
ral fatuation. a, The 
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a. The long and {lender proceſs of the 


-nalleus in its natural ſituation. 

5. The connexion of the heads of the 
znalleus and incus. 
c. The foramen rotundum, 


Fig. 8. Repreſents the inner fide of the 
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os /quamoſum of a full grown f- 
cus, with the aumulus, analleus, and 


incus, and a ſmall part of the os Pe. 
 troſum. 
2. The inſide of the membranatympani. 
| 2.7, The ridge by which the os /quams- 
um is joined to the petroſuum. 
J. A ſmall hole peculiar to fœtuses. 
71. The part of the os u,] um, which 
| makes the upper and external fide 
of the ympanum in which are ſmall 
cancelli. 


2 g. 9 9. Repreſents the os petroſum of a 
Fette of ſeven months, in Which 
appears the cavitas tympani, W ich- 
out the ſmall bones. 

2 The foramen ovale. 

4. The foramen rotundum. 

E. The cartilage at the end of the pe- 
Oo groſum, 
T2 Fig. 10. 
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Fig. 10. Repreſents the cochlea a and 


the three ſemicircular canals, 6. c. d. 


Fig. 11, The os petroſum of a Jus of 


ſeven months, ſlit. 


Fig. 12. The os annulare, or annulus, 
of a full grown far. 


| Fig. 13. The ſame bone of a 2 of 


"bn months. 
Fig. 14- The fame of three months. 
Fig. 15. The malleus. 


4. Its long proceſs. 
b. Its handle. 
c. Its little proceſs. 


4. Its head. 
Fig 16. The malleus ſlit. 


Fig. 17. The incus. 
4. Its ſhort leg. 
E. Its long leg. 
Cc. The os orbiculare. 


4. The head of the incus. 


Hg. 18. The mcus {lit, BE 2 
Hg. I 9, 
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Pg 19. The flapes., 


. Its legs. 
. "In baſis. 
„ Its head. 


Fig. 20. A view of the Wirbel ſide of 
the /phenoide bone of a full . 
tus. 

4 5. Its great wings. 

The cartilage by which it joins ah 
fourth bone of the occiput. 
d. d. The poſterior clinoide proceſſes, en- 
tirely cartilaginos. 

e. The ella Turcica. Te, 

tf The anterior clinoide proceſſes ; 
| wholly bone. 

g. g. The little wings. 
5. The notch in which part of the cf. 
ka galli is received. 

1. i. The lateral proceſſes of 4s body 
of the ſphenoide bone, to which me 


great wings are fixt. 


Er 2L A view of the external ſide of 
= O. 
1 The body of the ſphenide hte: 


a 6. Its great wings. 
The cartilage at the end of the bo- 


* 
d, Its 
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d. Its azygos procels. 

e. The temporal proceſs of the great 
wing. 

J The orbital procek. 

g.. The little wings. 


Fig. 22. Is a great wing of the 1 


noide bone of a tus 6 {1x months. 


Fig. 23. The inner fide of the body of 
the / phenoide bone of the fame fer- 


tus as fig. 22. 


c. The cartilage next the occiput. 
d. d. The poſterior clinoide proceſſes, 


cartilaginous, 
e. The ella Turcica, moſtly bone. 
7 }- The anterior clinoide proceſſes, car- 
tilaginous. 
v. g. The little wings wholly Glider, | 
except at h. 


1. The lateral proceſſes. 


Fg. 25. Repreſents the body with the 


little wings of the /phenorde bone, 
together with the ſecond, third, and 
ip rth parts of the occiput of a ſœ- 
zug of three months, but little oſſified. 
2. b. c. Small points of oſſification in the 
body and little wings of the /phe- 
node, 1 8 26. 
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Fig. 26. Is part of the os ethmoides car- 
tilaginous, and the vomer bony. 

a. The /eptum naſi. 

b. The criſta galli. 

c. One {ide of the vomer. 

d. The bottom of the vonner, by which 
it joins the ofſa mmaxillaria ſuperiora, 
and the ofa palati. 


Fig. 27. Repreſents the ſame parts as 


the laſt of a tus of a little more 


than four months. 
Fig. 28. Repreſents one of the external 
tides of the wares. — 
a.b.b. The ofſa ſpongigſa ſuperiora. 
c. The inſide of the os na/.. 
d. The os ſpongioſum inferius. 
e. Part of the os maxillare ſuperius. 


Fig. 29. Repreſents the os planum b. 
with acartilage, 9.9.9. ſurrounding 


the greateſt part of it. 


30, 31. The ofa ſpongio/a of a fœtus of 


{ix months, 


PLATE 
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PLATE III. 


Fig. I. Repreſents the inſide of the Os 
wnguis of a full grown tus. 


Pig: 2. The external fide of the os n. 
l of the ſame age. 


Fig. 3. he internal ſide of the os na- 


2 of a fœtus of four months. 


Hg. 4. Repreſents the external ſide of 
an os maxillare ſuperius and os pa- 
lati of a full grown fetus. 

a. The naſal proceſs of the 9s maxillare, 

6. Its orbital proceſs. 

c. The cavity in which part of the 05 
male is fixt. 


d. Theorbital proceſs of the palate bone. 
Fi . 8. The fide next the nares of the 


bs maxillare ſuperius and os palati. 
a. The inſide of the naſal procels of the 
upper jaw bone. 
b. The paſſage of the lachrimal duct 
into the zzares. 
c. The proceſs by which this bone is 
connected to its fellow on the other 

tide, — —— 7 6.6. Part 
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e. e. e. Parts of the fide and bottom of 
the ares, formed by this jaw-bone. 

d. The antrum Hi ghinoriamim. 

J. The orbital proceſs of the palate bone. 

g. That part of the os palati, which 
makes the hinder part of the {ide of 

the mares. 

h. The end of the /amme!l/a of the max- 
illary bone, under which ſlides part 
of the os palati. 


Fig. 6. Repreſents the os palati of a full 
grown fetus. _ 

a. The proceſs, which joins the proces 

of the /phenoide bone. 

5. The procels, which runs under the 
thin larnella, on the palate part of 

dhe upper jaw-bone. 

c. The naſal proceſs. 


d. The orbital proces. 


Fig: 7. The os maxillare ſuperins of a 
fetus of four months. 


Fig. 8. The. 0s palati of a fetus of the 


lame age. 


Fig. 9. The under jaw ofa full grown 
fetus. 
U a. 4. Its 


154 


The E.XPLICATION 


a. a, Its two parts. 
6. Their connexions together by liga- — 


ments. 


c. c. The condyloide proceſſes. 


d. d. The cor a proceſſes. 
I, 2, 3, 5. The cavities for the teeth, 


Fig. 10. A view of the inſide of an 


under jaw-bone of a 288 of ſix 
58 


Fig. 11. The ſame of a 5 of three 


months. 


a. The bottom of the cavities of the 
znolares. 


(J. The coronide procek. 


Hig 12. FT ke fn bone of fetus of 


four months. 


a. The inner fide of the bone in part 
only generated. 


Fig 13. The gums and nv of a 


full grown fetus, as they appear 
when pulled out of the jaw. 


2. a. a. The gums. 


6. C. C. b. b. b, "The bags containing the 


tecth, 
Fig. 14, 
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Fig. 14, 15, 16, 17. The bony ſhells of 
the teeth, which are contained in 


the bags at birth. 


Fig. 18, The gums and teeth bags of a 
fetus of five months. os 


Fig. 19. What is formed of the teeth 
at five months. 


Fig. 20. The os hyoides of a full grown 
fetus. ” „ 
a. 4. Its horns. 
5. Its body. 
c. c. The connexions or articulations of 
its horns to its body. 


Fig. 2 1. The fame (lit. g 
4. a. The long offifications in the horns. 


6. The oſſification in the body. 


Hig. 22. An os hyoraes of 4 fluss of 
eight months. 


4. An oſſification in its body. 


Fig. 23. An 6s hyoides of a feetus of four 
months. . 
Fig. 24. The fernum and cartilaginous 
parts of the true ribs of a full grown 
Fetus. U2 4. The 
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4. The articulation of the ſuperior part 


of the ſternum. 


F. B. b. B. The articulations of the carti- 


laginous ends of the ribs, 2, 3, 4, 5: 

c. The connexions of the ſame ends of 

the two inferior true ribs, 6 7. on 
the ſternum. 


7 The proceſſus ens, DIES. 


Fig. 25. Another gern of a 5 of 
the ſame age as the laſt, together 
with the cartilaginous cds. and a 
ſmall part of the bones of the ribs. 
{lit, and part of the clavicle ſlit. 


a. g. a. a. The ends of the bony parts of 
the true ribs. 


5. Part of the clavicle. 

6. Its articulation with the top of the 
ſternum. 

d. The proceſſus enfeformis. 


# 2, 3,4, 5, 0,7, 8. Oſſiſications in the 
/fernum of different magnitudes. 


Fig. 26. The ern of a A of fix 


or ſeven months. 


I; 2; Rds Oſſifications of different mag- 
Aden 


Hg. 27, 


Fig. 27. A ſternum of a fetus of four 
months. 


Fig. 28. fig. 29. fig. 30. The bony parts 
of three true ribs of a full grown 


fetus. 
Fig. 31. fig. 32. fig. 33. The falſe ribs 


of the ſame age. 
a. a. a. Their cartilaginous ends. 


Fig. 34- fig. 35- The bony parts of two 
true ribs of a ſœtus of three months. 


Fig. 36. fig. 37. Two falle ribs of the 


ſame age. 


PLAT F IV 


Figure 1. Repreſents the anterior view 
of a full grown fatal ſpine with 
thirty-four parts, which are num- 


bered. 


Fig. 2. The firſt vertebra, call d Atlas. 

a.a. Its lateral bones. . 

5. 5. The cavities which receive the 

condyloide proceſſes of the occiput. 

6, c. The tranſverſe proceſſes. 
fn... 
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The EXPLICATION 

d. The arched cartilage, by which the 
hinder ends of the lateral bones are 
connected together. 


Fig. 3. The ſecond veriebra, call'd den- 
ZA. 

a. a. Its lateral bones. 

5. Its tooth-like proceſs, from whence 
it has its name. 


LT Its body. 
d. The cartilage in the place of the 
ſpinal proceſs, which is not forked 


like moſt of the other vertebra of 
the neck. 


Fig. 4. The laſt vertebra of the neck, 
a. a. Its lateral bones. 


h. Its body. 
c. C. The bony parts of its tranſverſe 
. -- proces. - 


d. The cartilage, in che place of the 
ſpinal proceſs, which is not forked. 

e. e. The hinder and cartilaginous parts 
of its tranſverſe proceſſes. 


Fig. fe A vertebra of the back. 
a. a. Its lateral bones. 
b. Its body. 


5 C. Its 
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t. c. Its tranſverſe proceſſes, 


d. The cartilage in the place of the 
ſpinal proceſs. 


Fig g. 6. A vertebra of the loins. 
a. a. Its lateral bones. 


b. Its body. 
C. c. Its tranſverſe proceſſes. 
d. The cartilage, in the place of the 


ſpinal proceſs, which is continued 
round the end of the lateral bones 


e The oblique 8 
Fg. 7. A view. of che back Fa ſpinc 


of a ferns of ſeven months, which 
has exactly the ſame ſhape as a full 
grown fetal one, and is, in propor- 


tion to its fize, as much oſſified. 
The ſuperior ſeven numbers are the 
Dertebræ colli. 


The next twelve are the verrebra . 


The five numbers lower are the verte- 
bre lumbules. 


The next five are the parts of the vx fe 


CYUMM, 


The inferior four are the parts of the os 


coccygis. 


te. 8. 
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Fg. 8. A large full fœtal ſpine 
lit. 


Fig. . The firſt verichra of the neck 
fit 


Fig. 10. Part of a full grown fetal 
ſpine ſlit, to ſhew the bone 9. ſlipt 
out of the cartilaginous cavity 6. 
in which it was generated and cori- 
tained. 


Eg. 11. The whole bony part of th 
body of a vertebra of the back. 


Pig. 11. Part of a like bone to the for- 
mer ſlit. 


Pig. 12. The ſpine of a fetus of three 
months ſlit, in which a gradation 
of offification may be ſeen. 


Prat v. 


Fig. . 1 the os innominatum 
of a full grown fœtus. 
a, Os ilium. 


b. Os pubis. 
c. Os zſebium. . 
4% The 
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d. d. The cartilaginous rim of the ian. 
e. The cartilage which joins the Liiian 
to the top of the acetabulum. ; 

The cartilage which joins the os P- 
bis and 2/chium together, and forms 
the inferior ſide of the foramer 

NAT, 


g. The acetabulum. 


Fig. 2. An os zanoninaluim ſlit. 


161 


Fg. 3. The os innominatum of a feetus. 


5 three months. 


Fig. 4. Another of a fetus of four 
months. 
a. A ſmall oſſification 1 in the i/chimm. 


Fig. 5. The clavicle of a full grown fe 


lig. 


Fig. 6. Another of a feetus of four 


months. 
Fig. 7. Another of three Wel 


Fig. 8. A ſcapula of a full grown Fits 
a.a.a. The alt of the ſcapula, ſur- 
rounded by the cartil ige 5. c. C0. 

2. The inferior or large angle of the 


[capula, X 


r. Pte 
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c. The angle at the end of the ſpine 
of the [capula. 


d. The ſuperior or {mall angle, 
e. e. The ſpine. 


J The interior ca. 

g. The ſuperior c. 

1 The proceſs called acromion. 
The coracoide procels. 

f A. The head of the ſcapula. 

J. The glenoide cavity in the head. 


Fig. 9. The ſcapula of a fetus of three 


months. 


Fig. 10. The ſeapula of a a fares of of 05 


months. 


He. II. Thee 05 humeri of a tull grown 
fetus. 

a.b. The body of the humerus. 

c. The cavity at the inferior end of the 
humerus, in which is received the 

© proceſs of the whna, call'd olecranon. 

e. The inferior epiphyſisof the os humeri. 

d. Theſuperior epiphyſt 5, call'd the head 


of the DUMrUS. 


Fig. 12. The ulna of a full g grown fe- * 


HIS, 


4. 5. The 


of the PLATES. 163 
a. b. The body of the na. e 
c. Its inferior epiphy/rs. 
d. The Hyloide . of the inferior 
epiphyſs. 
e. The ſuperior epiphyſi JS. 
J The ſemicircular cavity of this epi- 


. Phyſe. Is, which 1s adapted to the tr o- 
_ chlea offis humeri, 
g. The ofecranon. 


h. The conoide proces, 


Fig. 13. The radius of a full grown Fes 4 
ZUS. 
a. The ſuperior piphyſis. . 
al The neck of the radius. 
c. The proceſs at the bottom of the 
neck. 
d. The part at which the bone begins 
to widen, and ſo continues gradual- 
ly to do, until it ends in the inferi- 


or epiphyſis e. 
J The cavity at the bottom of the i in- 


ferior epi PHyſis. 


x r ns. 
— = * - 2 


Fig. 14. The os . of a full grown 

* lit, to ſhew the difference of 
ſubſtance atitsextremities 4. a. from 
that at its middle 6, 


X 2 - Hg. 1 5. 
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Fig. 1 


g. 15. The whnaot a ſœtus between 
five and fix months, {lit. 


Fig. 16. The radius of the ſame fetus 
\ſht. 


Fig. 17. The os humeri of a fetus of 


three months. 


Pig. 18. The radirs and wulna of the 


{ame fetus. 


Fig. 10. 1 The 75 pumeri of a fetus of 
four months. 


Fe 20. b. Repreſents the Lo of the 
fore-armand hand of the ſame far 


tus in their natural lituation. 

a. The alna. 

þ. The radius. 

c. The ofa carpr. 

d. A metacarpal bone. 

e. The firſt bone of a finger, 
The ſecond bone. 

15 The third bone. 


RJ 


Fig. 21. Repreſents the 1 of the 


hand of a full grown fætus in their 
natural ſituation. 


5 27 33 


of the PLATES. 165 

1, 2, 3, 4, 5, 0,7, 8. The a carpr. 
a. The inferior epiphy/s F of a metacar- 

pal bone. 
b. The body of the ne bone. 
c. Its ſuperior epiphy/is. 
d. The firſt bone of a finger. 
e. The ſecond. 
F: The third. 


Hg. 22. The bones of a full! grown foe- 


tal finger, and i its metacarpal bone 


lit. 
Fig. 23. The os humeri of a fetus un- 


555 two months. 


PLATE VEL 
Fig. I. Repreſents the poſterior {ide of 


an os femoris of a full grown fœtus. 

a.a. The body of the thigh-bone. 

6.6. The inferior epiphy 2 

c. The head of the thigh- bone. 

d. The little zrochanrer. 

e. The great zrochanter. 

. The cartilage that | joins the bottom 
of the inſide of the great zrochan- 
ter to the neck of the thigh-bone. 

g. The 


166 The ExSXPLICATION 
g. The bony part of the neck of this 


bone. 
h.h. The two condyles of the inferior 


epiphyfis. 


1. The cavity between the condyles. 


Fig. 4 Repreſents the pazella, tibia, and 
fibula, in their natural fituations. 
a. The body of the parella. 
5. The 1 of the ligamentum Pa- 
zellz into the patella. 
c. The inſertion of the ſame ligament 
into the fibia. 
d. The ſuperior ehipbyſis of the 7ibia. 
e. The inferior epiphyſis. 
J. The connexion of the external fide 
of the inferior epiphyfis with the fir 
bula. 
g. The proceſs which forms the 1 inner 
ankle. 
h. The bottom of the ſharp ridge on 
the fore· part of the ribia. 
1. The body of the fibula. 
E. Its ſuperior epriphyfis, = | 
J Its inferior epiphy/is, whi ich forms the : 
external ankle. 


Pig. 3 


of the PLATES 


Hg. 3. Repreſents the bones of the foot 
of a full grown fetus in their na- 
tural ſituation. 

T, 2,3, 4, 5, 6,7. The ofſa zar/.. 

a.b. The two epiphyſis of a metatarſal] 

bone. 


c. The body of che ſame metatarſal 
bone. 


| d. e. The epiphyſi of the two firſt bones 
of that toe. 


The laſt part of that toe, but very 


little oſſified. py 
g. h. The two bones of the great toe. 


Fig. 4. Repreſents the bones of the low- 


er extremity of a fetus of four 
months. 


a. The periofleum raiſed 3 ho bone. 


b. The perichondrium raiſed from the 


cartilage, whichappearstobe a con- 
tinuation of the perioſteum. 


167 


c. A ſmall bit of the berichondriunm 


turned down, to ſhew its continua 


tion over every part of the cartilage. 


e. The patella hanging by 1 its ligament. 
d. A ſmall oſſification i in the 05 calcis. 


Tig. 6 


Q 


—_— — 


— — 
* 


5292 — 
—— — — — * 
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Fig. 5 The os femoris of a feetus of 


f months. 


Fig. 6. The zibia and 1 of the ſame 


fetus, 


Pep. 7. The os femoris of a How under 


two months. 


Fig. 8. Repreſents the os femoris, alia. 
and fibula of a full gown fetus 
{lit. 

a.n, h. b. Shew the difference between 
the ſubſtance of the extremities of 
theſe bones and their middles. 

e veſſels entring the ollifi- 

cCation 

d. A {mall oſſification. 5 | 

2. Several ſmall veſſels entring a ſmall 
red ſpeck, in which I Hu felt 
bony particles. 

g. A large oſſification. 

Fig. 9. Repreſents a ſection of an epi- 

phyſe s offts femoris juſt before the bo- 
ny particles become viſible in it. 


Fg. 10. 


ofthe PLaTESs 169 
Fig. 10. A ſection of an epiphyſis tibiæ 
| juſt after the oſſification becomes 

viſible at a. 


Fig. 11. Another ſection of an epiph Is, 

K in which the oſſification is r 

ed, and various veſſels appear, end- 
ing in ſmall red ſpecks, a. a. 


Fig. 12. Another ſection of an epiphyfes, 
. in which the oſſification is much 
increaſed. 


Fig. 13. Another ſection, in which a 
very conſiderable inflammation ap- 
pears round the oſſification. 


Fig. 14- The os calcis of a full grown 
 farus ſlit. 5 


Hg. 15. T he aſtragalus of a full grown 
F ætus ſlit. : „ 


Fig. 16. The affragalus of a fetus of 
e 
Fig. 17. The cartilage of an gragalus, 
which had been macerated in wa- 
ter, ſlit, in order to ſhew the man- 
— * e 
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ner in which the bone 9. ſlips out 
of the cartilaginous cavity 6, 


Fig. 18. The bones of the great toe of 
a full grown ferus ſlit, with part 

of the ligament of the joint at the 
bottom of the farſt bone, in which 
are contained two % /c/amoidea, 
a. a. ; 

Hg. 19. The ſame bones as fg. 18. of 

a fetus of ſix months, with the 


of ſeſamoidea, a. 


A. 
*HAGE 9. line 26, for its read their. P. 12. J. 2. r. mem- 

P branes which cover it. p. 54. J. 24. for i. i. r. r. r. p. 59. 
J. 10. dele f. p. 64. 1. 13. dele fig. p. 67. 1. 9. for of the bone 
. of it. p. 92. J. 12. for i. r. h. p. 100. J. 26. r. apparet. 

p. 103. I. 11. dele at birth. J. 26. dele b. p. 104. J. 6. for e. e. 

r. b. b. p. 105. J. 12. dele fœtal. p. 116. J. 9. for e. r. c. p. 123. 
/. 14. for coronide r. conoide. p. 139. J. 8. 7, the hole for a 
wig of. p. 148 l. 14. fora, v. d. p. 156. J. 22. r. between fix 
and feven. p. 167. (. 5. . epiphyſes. N 
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